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Mathematical Analysis. M. PHILip. xi+297 pp. 
$2.75. Longmans-Green and Company. 

Designed to meet the needs of freshmen in colleges, 
the book attempts to supply a basis upon which to 
prepare for later specialization. It is a unification 
of many branches of mathematics formerly presented 
as separate courses of study. 

Electricity. W. L. Braco. Illustrated. xvi +272 
pp. $4.00. Maemillan. 








The chapters in this book are based upon the lec- 
tures given by the author at the Royal Institution of 
London. Three chapters deal with the behavior of 
electrical charges, electrical currents and magnets; 
the others describe the electrical apparatus which is 


seen or used in everyday life. 


Vibration and Sound. PuxHitie M. Morse. Illus- 
trated. xv+351 pp. $3.00. McGraw-Hill. 

An introductory theory plus the newer applications 
and more recent points of view in acoustics. The 
volume sets forth a large number of problems to 
illustrate the practical applications of the material, 
as well as numerous drawings which serve to illus- 


trate the discussion. 


The Renaissance of Physics. K. K. Darrow. 
Illustrated. 306 pp. $3.00. Macmillan. 


Dr. Darrow, after twenty years of research and 
travel, describes and explains the events and discov- 
eries which occurred in the field of physics during 
our own time. He also gives a good deal of the his- 
torical background of each. 


vii+220 pp. $2.75. Whittlesey House. 


An account of the stars for the amateur astronomer 
relating the main facts and a few of the more inter- 
esting theories. The reader is taken verbally to the 
Lick and the Mt. Wilson observatories, where he is 
told of the telescopes, cameras and other apparatus. 
Handbook of the Heavens. Edited by H. J. Bern- 
HARD, D. A. BENNETT and H. 8S. Rice. Illustrated. 
xvi+131 pp. $1.00. Whittlesey House. 

An introduction to the study of the stars written 

for amateurs giving discussions of the various phases 
of astronomy. The authors also include chapters on 
astronomical photography and the use of the tele- 
scope. 
Memoir on Fossils of the Late Pre-Cambrian 
(Newer Proterozoic). T. W. E. DAvip and R. J. 
TILLYARD. Illustrated. xi+122 pp. 7/6. Angus 
and Robertson. 





A study of the discovery and investigation of the 


remains of animal fossils in South Australia, describ- 
ing the fossils and the rocks in which they occur, 
together with an account of selected types and a 
discussion of their probable form and constitution. 





NEW BOOKS OF SCIENTIFIC INTEREST 


Manual of Meteorology. VolumeIlI. Sir N. SHaw 
and E. Auston. Illustrated. xliii+472 pp. $10.00. 
Oxford. 

This volume of comparative meteorology deals with 
the general circulation of the atmosphere, its normal 
seasonal changes and its transitory changes. The 
text is prefixed by definitions and explanations of 


technical terms. 


The March of Chemistry. A. FREDERICK COLLINS. 
Illustrated. xviii+290 pp. $3.00. Lippincott. 








The author’s aim is to explain recent discoveries 
in the field of chemistry. Among those described 
are; making gasoline and oil from coal; new kinds 
of sugar and alcohols; artificial silk and leather; 


quick drying, streakless-paints, etc. 


Treasures in the Earth. E. F. FITzHucH, JR. 
Illustrated. 130 pp. $2.00. Caxton. 








A non-technical presentation of the science of min- 
ing geology. A brief review of the major geologic 
processes is followed by chapters on the concentra- 
tion and deposit of molten rock, faults and other rock 
structure. The geological uses of microscopes, maps 
and models are also discussed. 

Getting Acquainted with Minerals. Grorcr L. 
ENGLISH. Illustrated. xi+324 pp. $2.50. Me- 
Graw-Hill. 


The aim of this book is to introduce the science 
of mineralogy in a simple and interesting manner 
without sacrificing scientific accuracy. It is written 
in three parts. I. About Minerals in General. II. 
Descriptions of Minerals. III. Descriptions of Rocks. 


Illus- 








Earthquakes. NicHoLas HuNTER HECK. 
trated. xi+222 pp. $3.50. Princeton. 


Written for the layman this book gives general in- 
formation about earthquakes and reviews the recent 
progress in seismology. The author treats earth- 
quakes as both a tool for the investigation of the 
interior of the earth and as a menace to life and 
property. 


The Eggs of Mammals. Grecory Pincus. Tius- 
trated. ix+160 pp. $3.75. Macmillan. 


A technical presentation of experimental investiga- 
tions dealing with the behavior of mammalian eggs 
during the various stages of their development. An 
account is given of recently developed techniques for 
the experimental manipulation of living mammalian 
ova. 


The Circulation of the Blood. WINIFRED PAr- 
sons. Illustrated. vi+204 pp. $1.75. Macmillan. 





While_dealing chiefly with the features of circula- 
tion in man the approach in this book is from an 
evolutionary point of view, and includes a study of 
the circulatory mechanisms found in various mem- 
bers of the animal kingdom. 
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FROM ONE FRIEND TO ANOTHER— 
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WILD FLOWERS By Homer D. House, 364 half 
* and full page plates in color and 340 pages of text cloth 
% bound in 
“™ 9% 
“ pany, 60 5th Avenue, 
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a handsome large quarto volume measuring 
stamped in gold. Macmillan Com- 


New York, N. Y. 


x 11% inches; 


So 4 
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Artist and Naturalist 
in Ethiopia 
fee Fs sey alto 


x This is the story of the scientific expedition to Ethiopia 
‘ undertaken before the eyes of the world were focused on 
** that remote country. It is told in the combined diaries 
% of one of the greatest living painters of birds and the 
4 curator of zoology at the Field Museum of Chicago and 
@ leader of the Ethiopian expedition. The scientific value 


and the story of adventure which the diaries tell and the 
accuracy and beauty of the illustrations combine to make 
this volume an enthralling and beautiful possession 


Doubleday, Doran Price $5.00 
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So SS SS Ss 


© P 

: By Prof. H. J. Muller 

x d 

“4 Senior Geneticist, Institute of Genetics, Moscow 


a world 


In this book Prof. Muller pictures 
*% in which love and reproduction have been 
© severed. 


“The author is one of the world’s leading bio! 


ogists, and his proposals, whether or not they 


M4 
* 
¥ are desirable, are entirely practicable. If they 
¥ are adopted, the results will be as important as 
4 those of the industrial revolution.” J. B. S 
HALDANE. 
* $1.50 at all bookstores VANGUARD 
424 Madison Avenue New York 
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Books that take the 
Mystery out of SCIENCE! 
By JULIAN HUXLEY 
and E. N. daC. ANDRADE 


SIMPLE SCIENCE — 











A book that gives the answers ge phe 
nomena of heat, magneti gravity, pressures, sound, 
etc The ideal book on chemupstry physics and a ied 
sciences for the student $3.50 


MORE SIMPLE SCIENCE 


A companion work that explains the many fascinating 


wonders of Nature Never before have biology. botany 
and zoology made such absorbing reading $2? 50 
HARPER &BROTHERS 
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AN INVITATION TO MATHEMATICS 


By ARNOLD DRESDEN, Swarthmore Coll 


PROBLEMS 


Stands 








€ Re 


Fascinating and profitable excursions into 


the field mathematics with an eminent 


mathematician whose mastery of the tech 


niques of numbers is mellowed by a rare 
understanding of their philosophical impli- 


cations. $2.80 


HENRY HOLT AND COMPANY 
New York 


257 Fourth Avenue, 
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RECENT BOOKS OF SCIENTIFIC INTEREST 


The New Acoustics. N. W. McLACHLAN. vi+ 166 
pp. Illustrated. $2.75. Oxford. 
After reviewing the early work in acoustics the 


author considers the following topics in some detail 


loud speakers, gramophones, sound films, the analysis 


of sound and measurement of frequency, the ear and 


deaf-aids, auditorium acoustics and absorption. 


Harvard College in the Seventeenth Century. 


SAMUEL ELIor MoRRISON. xx+707 pp. in two 
parts. Illustrated. $7.50. Harvard University 
Press. 


This story of Harvard College describes student life, 
college activity and organization, and the personality 
of its presidents. The discussion about the curricu 


philosophy and the 


lum, especially the chapters on 

arts and sciences, belong to the field of educational 
history 

Mitla, Town of the Souls. Este C. PARSONS. 
xix +590 pp. Illustrated. $4.00. University of 


Chicago Press. 


This is the story of the peoples of Mitla and other 
Zapoteco-speaking Pueblos of Oaxaca, Mexico Dr 
Parsons attempts to convey insight into the ways in 
which the traits of an old culture may 
vive and those of a new culture may 
adopted or rejected 


perish or sur 


come to he 


The Relativity Theory Simplified and the Forma- 
tive Period of Its Inventor. MAx TALMEY. x! 
186 pp. Illustrated. $1.85. Darwin Press. 


relativity for the 
Ein 


An explanation of the theories of 
brief biography of 
written by Dh 


intelligent layman, with a 
The introduction 


Pegram, 


stein. has been 
George B professor of physics at Columbia 


University. 


Books previously announced will be given 


GILBERT PEARSON, Editor 


Illustrated. 


Birds of America. T. 


in-chief. xliv +289 pp. Garden City 


Publishing Co. 


This encyclopedia on birds contains short state 
ments regarding the individual American birds and 
accounts of their characteristics and home life The 


book, designed for both study and leisure reading, in 


cludes 106 color plates by Louis Agassiz Fuertes 


VAN DYKE, 
llustrated. 


Forest Insects. R. W. Doane, E. C. 
W. J. CHAMBERLIN, H. E. BUuRKE. 
xii+463 pp. $4.50. MeGraw-Hill. 


and 
various 

and 
prin 
Especial attention is 


students in forest schools 


workers describes the 


text-book for 
forest 
that 
forest The 
cipal methods of thei: 
given to bark beetles 


This 
colleges and for 


orders of insects are injurious to forests 


products. authors also discuss the 


control 


The Identity Theory. Second Edition. BLAMEY 
STEVENS. xvi+243 pp. Illustrated. $2.00. Sher 


ratt and Hughes. 

Mr. Stevens’ identity theory, which concerns space 
time, and inertia, is derived from the “natural and in 
stinctive” basis for investigating the universe The 
author analyzes his postulates by inductive and deduce 
tive arguments. Detailed definition of technical terms 


and units of measurement is evident throughout the 
book 
A Basis for the Theory of Medicine. A, D. Spx 
RANSKY. 452 pages. Illustrated. $4.00. Inter 
national. 

In this volume the author investigates the effects 


changes in the 
throws light on the 
The book 
research. 


of disease in causing nervous system. 


From experiment and theory, he 


causes and processes ol infectious disease, 


illustrates the Soviet principle of collective 


space six times on this page for $12.00 
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THE LIFE OF A 
LARYNGECTOMEE 


NICHOLAS EHRLICH 
Lost Speech Alliance, Vanderbilt Clinic, New York 


'The story of a man who speaks distinctly 
and fluently without vocal cords, and 


*e 


teaches others to do so. 2 : 2 


With Forewords b» 


JOHN DEVEREUX KERNAN, M.D. 
Professor of Oto-Laryngology, Columbia University College 
of Physicians and Surgeons, New York 


IRA I. KAPLAN, M.D. 
Clinical Professor of Surgery, New York University 
College of Medicine, New York 


VICTOR ROBINSON, M.D. 
Professor of History of Medicine, Temple University 
School of Medicine, Philadelphia 


Froben Press: 4 St. Luke’s Place, New York, N. Y. 


Enclosed find check for One Dollar ($1.00) for which send me a cloth-bound copy of 


NicHo.as Enruicn’s Life of a Laryngectomee. 
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EXCITATION 
PHENOMENA 


Volume IV of 


COLD SPRING HARBOR SYMPOSIA 
ON QUANTITATIVE BIOLOGY 


36 papers (370 pages) including edited discussion and a large number 
of text-figures; and an index. Covers fundamental physico-chemi 
cal phenomena related to the excitatory state; physical, chemical, and 
mathematical aspects of excitation in muscle and nerve; effects of 
pressure; properties of the synapse; cerebral potentials; etc. Authors: 
W. R. Amberson, G. H. Bishop, H. A. Blair, L. R. Blinks, E. Bozler, 
D. W. Bronk, D. Brown, McK. Cattell, K. §. Cole, G. Coppée, H. J. 
Curtis, H. H. Dale, H. Davis, W. O. Fenn, E. Fischer, A. Forbes, 
R. W. Gerard, H. Grundfest, $. E. Hill, H. Hoagland, H. H. Jasper, 
G. Kato, L. Lapicque, L. G. Longsworth, D. A. MacInnes, A. M. 
Monnier, W. J. V. Osterhout, G. H. Parker, C. L. Prosser, N. Rashev- 
sky, A. Rosenblueth, F. O. Schmitt, T. Shedlovsky, C. C. Speidel, 
J. Z. Young. 





Volumes I (Surface Phenomena), II (Growth), and III 
(Photochemical Reactions) still available. Single copies of any 
volume: $4.50. New subscription orders for all volumes as 
they appear: $3.75 per volume. Tables of Contents can be 
obtained from THE BIOLOGICAL LABORATORY, COLD 
SPRING HARBOR, L.I., N. Y. 
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Just Published | CARNEGIE INSTITUTION 
The Scientific Aspects | OF WASHINGTON 


| 
of Flood Control }| is a research organization working in many 
fields. Its monograp! publications are 
OCCASIONAL PAPER NO. 3 OF THE | placed n the principa hraris f the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT 1 world. Copies can be sed at re 
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Three outstanding illustrated papers presented at These publ 5 lies 
the Rochester meeting of the American Association following is 
| owing nek 

for the Advancement of Science in cooperation with 
the a 7 Sox iety of America. by F. A. Silcox. Archaeology History 
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hief of the Forest rvice, Dr. W. C. Lowder Anthropology Literature 
milk, Associate Chief of the Soil Conservation Set Ast Mati ‘ 
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vice, and Dr. Morris L. Cooke, Chief of the Rura —s pareve 
Electrification Administration Biology Nutrition 

Botany Paleontology 
These three papers present the serious problems Chemistry Palaeography 
‘ . ’ : 
irising from failure to control flood waters at their Ecology Philology 
source and the soil erosion resulting from this neglect : 
Economics Physics 
ind the steps that are being taken towards perma 
ment control Few people of the United States rea Embryelogy Terrestrial Magnetism 
lize the gravity of the situation in respect to our soil i] Genetics Zoology 
resources or the steps that we must take to conserve Geology 
then | 
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GROWTH 


A journal for studies of the factors concerned in increment and developmé : f pert I 
mntributers and subscribers as a non proht cooperative medium for - integratior { growth ex t 
sciences. Since, for this journal the field of investigation rather than tl thod is pr 
which mathematics, physics, chemistry, genetics, embryology, philosophy, and hist th 
that in which the approach is by study of development in its several expressior ind by the 
part played therein by nutrition, vitamines, and hormones. Work in specia i ha 
of intelligence and learning; growth of microorganisms, and the like w be pre 


from time to time 


EDITORIAL BOARD 
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*Couneil Chairman of the Board 
Papers may be sent directly to the Editor representing the line of interest of the report Accept 
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cedure each author will be « xpected to send with his paper an order to purchase 10 t f th thr 
quarter dollars the word page of approximately 500 words. Tables, charts, and the like will cost 
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January, 1937, as a series of numbered fasciculi at irregular intervals. But one volume a year be 1 f hicl 
subscription price is three dollars and a half. Subscriptions are to be sent to the Secretary-Treasure *rofessor S. A 
Courtis, University of Michigan, Ann Arbor. Inquiries regarding cost of printing and the like are to be t to the M re 


Editor, Professor John Berrill, McGill University, Montreal. Canada 


UL ; ; " ; ’ ; ; m ’ 











vi 


THE SCIENTIFIC MONTHLY—ADVERTISEMENTS 

















Standard College Textbooks 


Personal and Community Health 
3y Clair Elsmere Turner, M.A., Dr.P.H., Professor of Biology and Public Health, Mas- 
sachusetts Institute of Technology. 680 pages, 131 illustrations, with 4 color plates. 
Fourth edition. Price, $3.00. 

‘*This probably will be considered by many as the best textbook which has yet appeared for 

students in colleges, universities, teachers’ colleges, and some technical schools.’’ Amer. Jour. 


of Public Health. 


A Textbook of Physiology 
By William D. Zoethout, Ph.D., Professor of Physiology in Chicago College of Dental 
Surgery (Loyola University). Fifth edition. 694 pages, 271 illustrations. Price, $4.00. 
the field and those 





This book fills the gap between the larger texts of which there are many in 
offering a briefer course of physiology. 


Elements of Psychology 
By Knight Dunlap, Professor of Psychology, University of California. 499 pages, with 
65 illustrations. Price, $3.00. 
The principles and fundamentals of psychology are taken up in a logical manner and fully 
explained. 


Fundamentals of Human Physiology 
By the late J. J. R. Macleod, M.B., Late Regius Professor of Physiology, | versity of 
Aberdeen, and R. J. Seymour, M.D., Professor of Physiology, Ohio State University. 
Fourth edition. 424 pages, 108 illustrations, with 4 color plates Price, $2.50. 


Physiological Chemistry 


By J. F. McClendon, Ph.D., Professor of Physiological Chemistry, University of Minne- 
sota. 454 pages, with illustrations. Sixth edition. Price, $3.50. 


The plan of this book is to cover as completely as possible in a brief but adequate manner the 
general field of physiological chemistry, so that the student or physician may obtain a cleat 
idea of the properties of the compounds which are physiologically important. Many expert 


ments are included. 


A Textbook of General Biology 
By E. Grace White, Ph.D., Professor of Biology, Wilson College , Chambersburg, Pa 615 
pages, 295 illustrations. Price, $3.00. 
Provides an elementary text for college students which will adequately yver both the animal 
and plant kingdoms. 


A Laboratory Manual of General Biology 
By E. Grace White, Ph.D., Professor of Biology in Wilson College, Chamb« rsburg, Pa. 
232 pages, 7%, x 10%, in loose-leaf form, punched to fit standard two- and three-ring 
binders. Price, postpaid, $1.50. 

This manual is arranged to follow the author’s Textbook of General Biolog: 


Principles of Chemistry 
By Joseph H. Roe, Ph.D., Professor of Biochemistry, George Washington University 
Medical School. 475 pages, 39 illustrations, 2 color plates. Fourth edition. Price, $2.75. 
An introductory textbook of inorganic, organic and physiological chemistry for nurses and 
students of home economics and applied chemistry. 


Principles of Bacteriology 
By Arthur A. Eisenberg, Director of Laboratories, Sydenham Hospital, New York City, 
and Mabel F. Huntly. Sixth edition. 378 pages, 90 illustrations with 8 color plates. 
Price, $2.75. 

Bacteriologists and teachers have acclaimed this book because it presents a modern and complete 

course in every sense of the word. 

An Introduction to Materia Medica and Pharmacology 
By Hugh A. McGuigan, Professor of Pharmacology, Materia Medica, and Therapeuties, 
University of Illinois School of Medicine; and Edith Brodie. 580 pages, 71 illustrations, 
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28 color plates. Price, $2.7 


The C. V. MOSBY COMPANY—Medical Publishers 


8523 Pine Boulevard St. Louis, U. S. A. 
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This Complete Book Service 


Allows Full Freedom 
of Selection 


CF i Editorial Committee of the Scientific Book Club, by calling attention to the 
books which are of outstanding character in the various branches of science, helps you 
save both your time and money. 


The books which come before Drs. Mather, Compton, Stetson and Thorndike are 
carefully appraised both from the standpoint of style and accuracy. Their comments, 
published in the Scientific Book Club Review, portray clearly and without prejudice 
exactly what members may expect of the books when they arrive. 


Yet the Club allows full freedom to the personal opinions of its members in book 
selection. 


By joining, you immediately enlist the services of four distinguished scientists 
whom you know and respect. Each month the Scientific Book Club Review brings 
you free, their opinions and appraisals of the best new scientific books. Always, their 
recommendations cover as many fields as the current output of books by the publishers 
permit. 

But the members of the Editorial Committee suggest, they do not dictate, what 


you shall read. 


If you want it, the book upon which they have placed their highest stamp of 
approval is sent. If, after examination, you do not want the book, you may return 
it. You may want one of the supplementary recommendations instead. You may 
have it. Or, you may decide, after reading the Review, that you want to let a month 
pass without a book. You may do so. 


Thus you are guaranteed against dissatisfaction. 
As a member you need take only six books a year. 


If you will sign and return the attached coupon the book named on it (a former 
Scientific Book Club Selection) will be sent free by return mail. 


Scientific Book Club, Ine 
80 Lafayette Street, New York, N. ¥ 


| You may enroll me as a subscriber t ir service ’ 
COMMITTEE send me without cost THE REALM OF THE NEBULAI 
| by Edwin Hubble (83.00 edition . + committed 
: to take more than s wooks during the « ng vear i 
Dr. Kintiey F. Matruer, Px.D., I ances to ‘aan a pron “oy during an‘ ~~? ' 
Sc.D., Chairman | which no book is wanted rhe price of the bool 
to me each month is to be the publisher's price plus 
. D. postage A bill is to be sent with each bool id I agres 
Dr. ArtHur H. Compton, Px.D., | to pay it within 10 days of receipt SM24 
LL.D., Sc.D. 
ia Name 
Dr. Hartan T. Stetson, Pu.D. | 
_ Address 
Dr. Epwarp L. THORNDIKE, | 
Px.D., Sc . @ LL.D. City and State 
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THE PRESENT STATUS OF COSMOLOGY 


By Professor RICHARD C. TOLMAN 


THE CALIFORNIA INSTITUTE OF TECHNOLOG) 

Tuis article attempts to give a qualita- has a long background of dubious meta 
tive account of the present status of physical association, and seems to imply 
cosmology. I wish to begin by raising the treatment of the whole universe as 


objections to my own title. on aceount ot a unit, by some method which lar tran 


the inclusion of that very dangerous ‘scends the limitations of ordinary obser 


term, ‘‘cosmology.’’ It isa word which Vation. But a knowledge of the whole 


universe is certainly given to no man 
1 Adapted from the presidential address to : 
the Pacific Division of the American Associa 


and its treatment as an understood unit 
tion for the Advancement of Science, June 17, 1S possible to no man not even to a phi 
1936. losopher. Whatever philosophers may 
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FIG.1. HAWQUAL’S MAP OF THE WORLD AS RECONSTRUCTED BY J. T. REINAUD 
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FIG. 2. 


do, and indeed I think should do, it 
seems imperative that those of us who 
are scientists should write only on sub- 
jects concerning which we have specific 
observational knowledge. Hence for the 
purposes of this article I shall ask you 
to regard the word ‘‘cosmology’’ as quite 
a modest one, implying the study and 
scientific treatment of our physical sur- 
roundings, out as far as our telescopes 
have penetrated, with only the most 
guarded extrapolation to further dis- 
tances or to matters that we have not 
yet observed. 

With this meaning of the word, it is 
evident that cosmology will be a con- 
tinually growing branch of science, pass- 
ing through different stages of develop- 
ment as we obtain the possibility of 
observing more and more distant astro- 
nomical objects. I have provided a num- 
ber of illustrations to denote these dif- 
ferent stages in the development of ideas 
as to cosmology and to show the nature 
of the different astronomical objects 
which we have been able to observe. 
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MAP OF THE WORLD ACCORDING TO BEAUTUS. 


These latter range all the way from our 
own moon, which is the nearest of all, 
to the distant nebulae which lie far be- 
yond the stars in our own milky way or 
galaxy. The illustrations come from 
several sources, including two from the 
Huntington Library, but most of them 
have come from the Mount Wilson Ob- 
servatory, where I have had the kind and 
expert advice of Dr. Hubble in making 


selections. 


THe CosmMoLocy or A Fiat Eartu 

In very ancient days, before the sci- 
ence of the Greeks, the knowledge of man 
was closely limited by his immediate sur- 
roundings. His ideas of cosmology were 
self-centered and, so to say, parochial. 
The world consisted of his own country, 
large and important, surrounded by 
other lands of lesser size and value, and 
all in turn surrounded by an unknown 
ocean. The earth was flat, mariners 
should keep near shore lest they fall over 
the edge, and the sun, moon and stars 
rose from beyond the ocean to give us a 
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light by day and by night, and sank 
again to return under the earth ready 
for the start of a new journey. 

Such ideas, still possible for backward 
folk, persisted for most men long after 
there was a good scientific tradition to 
the contrary, and I have secured two 
ancient maps of the world to illustrate 
this stage of cosmology one a Moslem 
map first drawn in the tenth century 
by a traveler from Bagdad named 
Quasim Muhammad Ibn Hawqual—the 
other a Christian map first drawn in the 
eighth century by a priest of the name 
Beautus Libaniensis. 





FIG. 3. OLD CUT ILLLUSTRATING PTOLE 
MAIC SYSTEM. 

















FIG. 4. PTOLEMAIC SYSTEM. 
SIZE OF ORBITS ARBITRARY. 
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FIG. 5. OLD CUT ILLUSTRATING COPER 
NICAN SYSTEM 
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FIG. 6. THE SOLAR SYSTEM 
DRAWN TO SCALE WITH THE POS ONS OF 


PLANETS AS OF JANUARY, 1936 


My first illustration, Fig. 1, gives the 
map of the whole world as it seemed to 
the Bagdad geographer Hawqual. The 
lettering has been put in at a later time 
in French, north lying as you see to the 
left, and south to the right The Moslem 
influence is evident in the highly geo- 


metrical character of the contours. The 


curved horn to the south that is, to the 


right—is the continent of Africa: the 


straight wide Nile flows into the Mediter- 


——_——— 
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FIG. 7. NORTHERN PORTION OF MOON, 
AGE 18 DAYS, TAKEN AvuGuUST 7, 1925, WITH THE MouNT WILSON 100-INCH REFLECTOR. 
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FIG. 8. 


TAKEN AT MOUNT WILSON WITH THE LIGHT FROM CALCIUM ATOMS 


round islands, Cy- 
prus, Malta. 
point of view is indicated by the great 
extent of Moslem countries on the Indian 
and Gulf of Persia, with 
Europe and the empire of China crowded 
to the west and east. This point of view 
was also expressed in Hawqual’s writ- 


with three 


Crete and 


ranean 
The parochial 


Ocean 


ings: 


I have described the earth in its length and 


breadth; I have given a view of the Moslem 


little 


SURFACE OF SUN 


provinces; but have taken no ! f t 

division by climates, in order to avoid confusion 
. in a word, I have collected ll that has eve 

made geography of interest « t neces 


have not deseribed the country of 


pe yples. I 
the African blacks and the other peop 


es of the 


torrid zone; because naturally loving wisdom, 
ingenuity, religion, justice, and regular govern 
ment, how could I notice such pe ople as these, 


account of 


them by 
their countries? 


or magnify inserting an 


The second illustration, Fig. 2, shows 


the whole world as it appeared to the 
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monk Beautus, again with north to the 
left and south to the right, and again 
with all the lands of the earth sur- 
rounded by the unknown ocean, this 
time taken as filled with mythical islands, 
many fish and some quite strange-looking 
rowboats. The local point of view is now 
shown by the 
Europe with its houses and churches; 
and the Christian influence is made evi- 
dent by the Garden of Eden, where you 
ean see Eve just picking the apple from 


great size ascribed to 
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Ptolemy ; and for fourteen centuries the 
Ptolemaic system, as described in his 
great book, the Almagest, provided the 
accepted cosmology of the really learned. 

| have taken a eut, Fig. 3, from an 
English book of the time of Charles the 
Second to illustrate the Ptolemaic stage 
of cosmology. | little hesitant 
about introducing it, because the old 
drawing does not give a true impression 


am a 


of those satisfactory scientific features 


which were successfully treated by 





FIG. 9. 


MouNtT WILSON WITH 


TAKEN AT 


the tree of knowledge to give to an eager 


Adam. 


THe ProLEMAIC SYSTEM 

These maps of a flat earth represent 
a very early stage of cosmology, but long 
before these particular maps were drawn 
the science and philosophy of the Greeks 
had led to much more acceptable ideas. 
These ideas were presented with great 
detail and completeness about the year 
140 by the Alexandrian mathe- 
geographer astronomer, 


A.D. 


matician, and 


THE 


SURFACE OF SUN 


LIGHT FROM HYDROGEN ATOMS, 


Ptolemy. At the center of the system 
is the earth, 
be a sphere of land and water of some- 
where near its true Outside the 
earth are spheres of air and fire, in ae- 
cordance with the Greek philosophy as 
to the behavior of earth, air, fire and 
water, and outside these are the heavenly 


recognized by Ptolemy t 


size. 


bodies moving in great circles—the moon, 
Mereury, Venus, the sun, Mars, Jupiter 
and Saturn, and finally the stars of the 
firmament in the order named. 

For Ptolemy the earth was at rest and 
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Vount V 
FIG. 10. PHOTOGRAPHS OF MARS 


Vount Wilson 


FIG. 11. DRAWINGS OF JUPITER 
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Vount Wilson Observatory 


FIG. 12. PHOTOGRAPHS OF SATURN. 
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FIG. 13. PHOTOGRAPH OF HALLEY’S COMET 


FIG. 14. MODEL OF THE GALAXY 
THE HALLEY LECTURE DELIVERED ON JUNE 5, 1935, By J. 8S. P 
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FIG. 15. KRUGER 60 


TWO PHOTOGRAPHS, FIVE 


THE TRIPLE STAR 
YEARS APART, MADE BY 


SARNARD AT THE YERKES OBSERVATORY. 


at the center of things, and the rising 


and setting of the sun, moon and stars 


was due to the revolution of the whole 


heavens around the earth once every 


In addition to this 
rapid daily revolution there was a fur- 


twenty-four hours. 


ther slow motion in great cireles called 


‘deferents,’’ and in small cireles called 


‘‘epicycles,’’ as shown by the somewhat 
more scientific looking diagram, Fig. 4; 
and these combined motions gave a very 
fair account of actual observations. 

It seems to us now that Ptolemy was 
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very local minded in making our own 
earth so important, so central and so 
fixed. 


logical 


Nevertheless, from a phenomeno- 
point of did 
observations, from a 


view his system 


describe his and 
modern theoretical point of view, that of 
Einstein’s general relativity of motion, 
we do not characterize Ptolemy’s mode 
wrong but 


of approach as merely as 


very inconvenient and extremely com- 


plicated. 


THE COPERNICAN SYSTEM 
The learned world had to wait a long 


time, nevertheless, before it was ready 


for intellectual clarity and simplicity. 
The idea that 


center of all 


man’s earth was not the 


things seemed altogether 
too contrary to common sense, to human 
importance and to revealed religion. 
Finally, however, in the year 1543 the 
publication of the great work of Coper- 
nicus, ‘‘On_ the the 
Heavenly Bodies,’’ gave that exhaustive 


treatment 


Revolution of 


necessary for the change to a 
new point of view. 


Fie. 5, also from the time of Charles 





FIG. 16. 


Vount Wilson Observatory 


TWO DIFFERENT EXPOSURES OF OPEN CLUSTER OF STARS, MESSIER, 35. 
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Vount Wilson Obese atory 


FIG. 17. STAR CLOUDS IN SAGITTARIUS 
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Vount Wilson Observatory 


FIG. 18. GLOBULAR CLUSTER OF STARS, MESSIER 3. fi 
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the Second, pictures the Copernican 
system. The sun—as you see, a very 
friendly one giving light and heat to 
man—now furnishes the center for the 
revolution of the earth and all the other 
planets; and a simple rotation of the 
earth itself, once every twenty-four 
hours on its own axis, is all that is needed 
to explain the rising and setting of the 
sun, the moon, the planets and the mil- 
lion other suns called stars. 

The Copernican ideas of the solar sys- 
tem are practically those we hold to-day. 
They have been extended first by the 
finding of Kepler that the planetary mo- 
tions are not quite circular, but rather 
slightly elliptical, with the sun at one 
focus of the ellipse; secondly, by the 
gravitational theory of Newton, which 


Vount Wilson Obs 
FIG. 19. ILLUMINATED MATERIAL IN ORION 
THREE HOURS’ EXPOSURE ON 


THE 1LOO-INCH REFLECTOR 


accounts for planetary motions 
help of an inverse square law 


tion: and finall 


lv by the improve 


‘ atorw 


tational theory of Einstein, which gives 
the results of Newton as a close approx 

mation, but then goes on to the treat 
ment of phenomena not included in New 

tonian theory. The next istration 
Fig. 6, gives a more modern diagram 


the solar system, showing to scale the 


orbits of the earth and other 
including the little planet P 
covered in 1930 at the Lowell 
tory in Arizona. The diagran 
leave out the orbits of Mer 


Venus, which are inside that 


earth. It also has to omit the sta 


they are of course far beyond 
fines of the solar system; the 


ito, d 
Observa 
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FIG. 20. 
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Mount Wilson Observatory 


DARK AND ILLUMINATED MATERIAL IN ORION. 


THREE HOURS’ EXPOSURE ON THE 100-INCH REFLECTOR 
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FIG. 21. 


APPEARING FIRST IN 1918, TAKEN IN 1922, 


to Proxima, the nearest star we know, 
is 7,000 times as far as that to the outer- 
most planet, Pluto. 

I now wish to show you some actual 
photographs of astronomical objects in 
the solar system, that is, in the neighbor- 
hood of our own sun, the star around 
First of all 
we have the moon, for us the nearest ob 


which we ourselves revolve. 


ject of all, and of special interest to as- 
tronomers since its distance and rate of 
revolution around the earth furnished 
Newton with the needed quantitative test 


for his theory of gravitation. Fig. 7 
gives a portion of the moon’s surface near 
enough so that you can see its moun- 
tains, plains and characteristic craters. 
Next, Fig. 8 and Fig. 9, we have two 
photographs of the sun, showing sun- 
spots, faculae, flocculi and giant bursts 
of vapor from the surface. By making 
use of the spectroheliograph invented by 
Dr. Hale, these photographs were taken, 
the first with the light emitted from cal- 
cium atoms in the sun’s surface, and the 
with the light from hydrogen 
atoms. And now, Figs. 10, 11 and 12, 
three of the planets: Mars, with its sur- 
face markings and polar cap of snow, two 
views, one time partially and one time 
completely illuminated by the light of 
the sun; drawings of Jupiter, with its 
belts and four of its eight moons; and 
two views of Saturn with its rings, both 
taken on the same night. Finally, as 


second 


50D 





Vount Wilson Observatory 
EXPANDING RING AROUND NOVA AQUILAE, 


1926 AND 1931 wiTH 100-INCH REFLECTO 


another kind of member of the solar sys 


tem, Fig. 13, Halley’s Comet, one o 


those conglomerations of particles, dust 
and gas which periodically sweep in clos 
around the sun in their long and narrov 
elliptical orbits. 


THE STELLAR SYSTEM 


So much for typical objects in fl 
neighbor ood of the sun But the sui 
is only one star out of many, big a 


bright for us beeause of nea 
absolute S1Z¢ and ul 


far surpassed in 


minosity by numerous others. Hene 


for the next stage of cosm« g mus 
turn to the study of the milky way 
galaxy, of which our sun is only one un 
important member. 

As | prefaced the earlier stages 
cosmological study with maps 
‘*flat’’ earth and with diagrams of th 
Ptolemaic and of the Copert an sys 
tems, so I can now preface the present 
Stage Dy a diagram of the wl e valax 
Fig. 14. This diagram was made un 


the direction of Dr. J. S. Plaskett 


rector of the Dominion Astrophysica 
Observatory at Victoria, for his Halley 
lecture on ‘‘The Dimensions and Strue 
ture of the Galaxy.’’ It shows th 
galaxy as we think it might appear when 
seen edge-on from the outside. At right 
angles to the present view we should ex 
pect to see a great spiral structure wit! 
a bright central nucleus 


aS We 


actually 
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Vount Wilson Observatory. 
ANOTHER PHOTOGRAPH OF ILLUMINATED MATERIAL IN OUR OWN 
GALAXY. 
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shall see later on, in photographs of 
spiral nebulae or other galaxies that lie 
outside our own. 

Just as it is hard ‘‘to see the forest 
because of the trees,’’ so it is very diffi- 
cult to study the structure of our own 
galaxy from a place inside it. Neverthe- 
less, there is nothing in this diagram in 
serious contradiction with our present 
knowledge. The dark line down the cen- 
ter represents—with perhaps too regular 
an outline—a layer of absorbing dust for 
which we shall later see evidence. And 
it is dust such as this which presumably 
prevents us from seeing the bright cen- 
tral nucleus of our own galaxy. The 
location of the sun, with the earth and 
other planets, is indicated by a label 
well to the left of the center of the 
galaxy. The smaller dots, outside the 
sharper limits of the galaxy, represent 
individual stars with a gradually de- 
creasing density of distribution as we 
get further and further away; and the 
larger dots represent globular clusters 
of stars which were first used at Mount 
Wilson by Shapley in studying the shape 
and size of the galaxy. 

The diameter of the galaxy is of course 
enormous, but may now be set with some 
accuracy at about 30,000 parsecs or 
100,000 light years. To give an idea of 
what this figure means, it will be remem- 
bered that light travels 186,000 miles a 
second. It takes eight minutes for light 
to travel from the sun to the earth, one 
hour and 20 minutes from the sun to 
Saturn, the furthest planet known to the 
ancients, five hours and 30 minutes to 
Pluto, the most distant planet now 
known, 4.3 years from the sun to the 
nearest star Proxima, 8.8 years from the 
sun to the brightest star Sirius, but 


100,000 years to travel the length of the 
galaxy. 

I next wish to show you some actual 
photographs of objects inside the galaxy. 
First and most important of all come of 
course the stars themselves, numbering, 
according to the estimate of Seares, of 
Mount Wilson, somewhere around thirty 
thousand million for the galaxy as a 
whole. Unfortunately the stars do not 
give imposing pictures, since no star is 
near enough and big enough to produce 
more than an unresolved point of light, 
even with the most powerful telescope. 
Perhaps the best I can do is to show 
(Fig. 15) two photographs, made five 
years apart by Barnard at the Yerkes 
Observatory, of the triple star Kriiger 
60, showing in the five years a small rota- 
tion of the closest pair around their com- 
mon center of gravity. The size of 
image in such a picture is determined by 
the brightness of the star itself through 
the effect of ‘‘photographie spreading.’’ 

Photographs of groups of stars are 
much more interesting. Fig. 16 gives 
two different exposures of a so-called 
open cluster of stars (Messier 35) ; in Fig. 
17 we have some great clouds of stars 
in the constellation Sagittarius; and in 
Fig. 18 a globular cluster of stars (Mes- 
sier 3), the kind of object already men- 
tioned as used in outlining the galaxy. 

In addition to the stars themselves we 
ean also find great masses of gas and 
dust in the galaxy, and when these are 
totally or partially illuminated by a 
nearby star the result can be very strik- 
ing. Figs. 19, 20, 21 and 22 give four 
quite different examples of such illumi- 
nated stuff, Fig. 21 showing the appear- 
ance in 1922, 1926 and 1931 of the 
expanding ring of material shot off by 
the explosion of Nova Aquilae in 1918. 


(To be concluded in the January issue) 
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THE RELATION OF ORGANISMS TO THE 
SALTS OF THE OCEAN 


By Dr. LAURENCE IRVING 
PROFESSOR OF EXPERIMENTAL BIOLOGY, UNIVERSITY OF TORONTO 


Man and other animals congregate 
along the borders of the sea, where they 
can find their prey in the life which is so 
abundant there. Along the shores the 
conditions for life seem to be well ful- 
filled, for tides and waves, varying with 
the time and weather, present in the 
constantly changing environment an op- 
portunity for each organism to choose 
its favorable conditions. It is this area 
of transition from land to sea that typi- 
fies the sea for most of us and which 
gives us the idea that to change is the 
most striking characteristic of the sea. 

But these changes in the sea are 
largely superficial and littoral, and their 
impressiveness depends mainly upon the 
point of view or upon the personal mo- 
tives of the observer. The occasional 
voyager is inclined to view with concern 
the disturbance which is effected by the 
superficial movements of the sea upon 
sensations which are adjusted to his 
usual firm base on solid land. But for 
the practiced mariner, the only uncer- 
tainty about the sea rests in the accuracy 
of his own calculations. 

The sea is the regulator of tempera- 
ture and humidity along the coasts, 
where climate is always moderated by 
the tempering effects of nearby large 
masses of water, and for animals that 
live in the sea, environmental conditions 
are relatively constant. Imagine the 
simplicity of existence for a mammal 
like the seal, in spite of the fact that as 
a mammal it still exists relatively as an 
alien in the marine environment. There 
are no diurnal changes of temperature. 
Even the seasonal changes are small, 
and practically they are evaded by 
simple and sensible migratory habits. 
The effect of gravity is unimportant for 
an animal living in a medium which has 
the same specific gravity as its own body. 


No hills nor valleys interfere with loco- 
motion, and movement in three dimen- 
sions is easier than it is for us in two. 
In fact, considering the comfortable ap- 
pearance of the seal, it would seem that 
part of its expression of satisfaction is 
derived from the realization that its an- 
cestors wisely recognized their error in 
competing for a variable terrestrial habi- 
tat and reverted to the relatively uncon- 
tested and practically uniform environ- 
mental conditions which prevail in the 
sea. 
Although the sea is more uniform than 
the land in certain physical character- 
istics, it is even less variable in its chemi- 
cal properties. The sea is a saline solu- 
tion, which contains on the average about 
3.4 grams of salt in each 100 cubic cen- 
timeters of water. Certain cir¢um- 
seribed areas, like the Baltic, may be 
diluted by the fresh water which runs 
in; or other areas, like the Red Sea, may 
be concentrated by the hot dry climate to 
which they are exposed. But the great- 
est part of the sea is uniform in concen- 
tration. 

The salt which is contained in sea 
water is not common salt, or sodium 
chloride, alone, as can be recognized 
from the bitter taste of sea water. In 
addition to sodium chloride, which forms 
85 per cent. of the salt, the sea contains 
at least traces of about half of the ele- 
ments. Seven of these constituents make 
up 99.8 per cent. of the dissolved mate- 
rial, as is shown in Table 1, and these 
are always present in the same propor- 
tions in all parts of the sea. The dilu- 
tion which occurs near large watersheds 
or the slight concentration in the dry 
tropics scarcely alters the composition of 
the marine salts so that the result is de- 
tectible. This fact was put forward as 
the result of the careful and judicious 
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TABLE 1 
Tue COMPOSITION OF SALTS OF THE OCEAN* 








Per cent. of total 
dissolved matter 





a cidduwesuewes 0.6 
inca tvGenendesee 7.7 
Mt 6edes¢eeseaeee 3.7 
Dh ncsewaevee du os 1.2 
Pt Ris deeeertecece 1.1 
EN cateeescecesese 0.2 

BEE. coscovssse 99.8 





*Tabulated by Clarke (1924) from Dittmar’s 
analyses. 
analyses made by Dittmar’ on samples 
collected during the famous expedition 
of H.M.S. Challenger. These results 
summarize one of the finest series of 
analyses which have ever been per- 
formed, and their significance is a tribute 
to the judicious choice of methods on the 
part of the analyst and to the scrupulous 
care with which the analyses were exe- 
cuted and described. Subsequent analy- 
ses have only confirmed the results and 
conclusions of Dittmar. 

The composition of marine salts is uni- 
form throughout the entire volume of 
the ocean. The ocean can then be re- 
garded as a single salt solution of known 
composition. The volume of this solu- 
tion entitles it to special consideration 
because it is probably the largest homog- 
eneous mass of material in the universe 
which can be defined in terms of a num- 
ber of common and familiar components. 
Any generalization which can be made 
upon a mass of such size is also biologi- 
cally significant, because the ocean con- 
stitutes a well-populated environment of 
organic life. 

Marine animals and plants are quite 
sensitive to the salt composition of the 
water in which they live. This sensitiv- 
ity is observed in the effects which salts 
of calcium and potassium exert upon the 
heart beat, the excitation of muscle and 
nerve, permeability and penetration of 
cellular and tissue membranes and visi- 
ble changes in protoplasmic structures. 
And definitely related to this sensitivity 


1W. Dittmar, ‘‘Report on the Voyage of 
H.M.8. Challenger 1873-76.—‘Physics and 
Chemistry,’’ Vol. 1, 1884. 


is the discrimination which marine or- 
ganisms exercise in selecting from among 
the marine salts only certain ones of the 
constituents which they incorporate in 
their protoplasm. It is this relation be- 
tween the mineral composition of marine 
organisms and the ocean salts which we 
wish to consider more carefully. 

A favorite method of approach to the 
description of the environmental condi- 
tions which now exist is to search 
through their history toward their 
origins. The composition of the sea is 
now uniform throughout its spatial 
dimensions. Although the change is not 
rapid, the sea has nevertheless gradually 
become a more concentrated solution of 
salts during the time which has left geo- 
logical records. The simplest view of the 
origin of the sea is that it was originally 
a body of water which was either nearly 
fresh or at least much less salty than it 
is to-day. Slow erosion of the rocks dis- 
solved them and eventually transported 
the soluble salts to the sea, where evapo- 
ration of water left behind the salts in 
a solution which steadily became more 
concentrated. The original surface of 
the earth was covered with igneous rocks, 
and it was from the eroded products of 
these igneous rocks that the marine salts 
were ultimately derived. 

As an initial step in our search for the 
origin of the marine salts, we can com- 
pare (Table 2) the relative abundance 


TABLE 2 


AVERAGE COMPOSITION OF IGNEOUS ROCKS AND oF 
THE OCEAN SALTS* 








Igneous rocks Ocean salts 





Per cent. Per cent. 

i <¢ceasévoes 0.06 55.3 
Da tidenes cos 2.50 30.6 
BMS oe Weeseee 0.10 7.7 
Be wcéeecesce 2.29 3.7 
Dr dacenceees 3.47 1.2 
peceececese 2.47 1.1 
BOGE eccess 10.89 99.6 





* From Clarke, 1924, p. 29. 


of the components of the marine salts 
and of the igneous rocks. The compari- 
son is not very good, for the substances 
which make up 99.8 per cent. of the ocean 
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salts only amount to 10.89 per cent. of 
the igneous rocks. A further objection to 
the view that igneous rocks are the source 
of marine salts is the fact that these 
constituents are quite different in the 
relative abundance in which they occur ; 
for in the ocean salts the substances are 
in order of decreasing proportion 


Cl > Na > 80, > Mg > Ca> K. 


while in the igneous rocks, the order is 
partly reversed, and 


Ca > Na=K > Mg > SO, > Cl. 


After all, it is apparent that much of 
the eroded material derived from igne- 
ous rocks was simply disintegrated and 
transported by streams to nearby val- 
leys, with the result that only a fraction 
of the components of the igneous rocks 
was ever dissolved and transported for 
any great distance toward the sea. But 
among the elements which are common 
to the igneous rocks and the sea there has 
been a process of selection which has 
acted to preserve in solution chloride and 
concentrate sodium, while potassium and 
calcium have been lost. This view is 
made more reasonable by the fact that 
calcium and potassium are more abun- 
dant in the sedimentary rocks than 
chlorides and sodium, the latter two 
being in fact rather rarely deposited.? 

It is a reasonable view to suggest that 
the marine salts were derived from the 
igneous rocks, but such a wide gap in 
time has intervened, and the sedimen- 
tary rocks which were removed are so 
dispersed and various that there is no 
profit in going beyond this suggestion of 
the remote relation which exists. A 
closer precursor of the marine salts can 
be seen in the dissolved material which 
the rivers bring to the sea. There is a 
good example of the recent formation of 
a salt lake in the Salton Sea, which was 
made in 1906 when the Colorado River 
overflowed into the Imperial Valley. 


But it is not a good analogy for the de--” 


velopment of salinity in the ocean, for 


2 F. W. Clarke, U. 8. Geol. Survey Bull., 770, 
1924. 


the salt was derived from saline material 
in the soil rather than by concentration 
of the salt in the river water. The other 
saline lakes are equally poor models, for 
they have usually been found in the 
basins of still older lakes which had be- 
come saline and deposited their salt as 
they dried up. The present salt lakes 
are for the most part only the re-solution 
of these earlier deposits. 

The ocean is unique as a body of salt 
water. But it is easy to infer the devel- 
opment of its salinity from the course of 
present events. The rivers annually 
bring to the sea a large amount of dis- 
solved material. As the water of the 
sea evaporates it leaves behind the salt, 
and this process of chemical denudation 
and concentration must have occurred 
for as long a time as water has been con- 
densed upon the land and evaporated 
from the sea. The processes of chemical 
denudation have long been appreciated 
and carefully examined. The waters of 
all the rivers have been analyzed and 
their present annual contributions to the 
ocean salts have been compiled by F. W. 
Clarke.* These figures are listed in 
Table 3. 


TABLE 3 
COMPARISON OF OCEANIC AND FLUVIATILE SALTS 











Annnal from rivers In ocean 
(metric tons x 10*) (metric tons x 10) 





GOs: cas 961.250 95.6 
SO. ... 332.030 3,553.0 
EM “esse 155.350 25.538.0 
ae 158.357 14,130.0 
rr 57.982 510.8 
Ce cece 557.670 552.8 
Mg .... 93.264 1,721.0 





When the ocean salts and the fluviatile 
salts are compared, it is plain that their 
compositions are quite different. In the 
ocean salts the components are, in dimin- 
ishing order of abundance, 


Cl > Na > 80, > Mg > Ca > K > OO, 
whereas in the fluviatile salts, the order is 
Co, > Ca > 80, > Na > Cl > Mg > K. 


In some respects the positions are quite 
reversed, and if we are to regard the 
8 Ibid., p. 138. 
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fluviatile salts as the source of the ocean 
salts, then some process of selection must 
have selectively precipitated calcium and 
the carbonates from the river salts, while 
it has precipitated the chlorides and 
sodium to a much smaller degree. 

The view that the salts of the ocean 
originated by concentration of the salts 
which are brought in by the river waters 
has been commonly advanced. Proceed- 
ing on the basis of that assumption, a 
simple calculation provides an estimate 
of the age of the ocean.* If the total 
amount of a substance in the sea be 
divided by the annual contribution of 
all the rivers, the quotient will indicate 
the age of the ocean. This procedure has 
been frequently followed, choosing by 
preference the element sodium as an in- 
dicator. The net result of the calcula- 
tion indicates that the ocean is about 
90,000,000 years old. A number of cor- 
rections for this figure have been care- 
fully reviewed by Clarke.’ They include 
an allowance for the fact that the earth’s 
surface, which was originally covered 
with igneous rocks, is now about three 
quarters covered by sedimentary rocks, 
with the probability that in former times 
the sodium content of the rivers was 
greater than it is at present. These cor- 
rections would still leave the age of the 
ocean at about 70,000,000 years, which 
is apparently consistent with the dura- 
tion of other geological processes. 

Suppose we were to attempt an esti- 
mate of the age of the ocean on the basis 
of the time required for the rivers to sup- 
ply to the sea the other substances beside 
sodium. This has been done in Table 4, 
and the results are not at all concordant. 
It is not our particular problem to esti- 
mate the age of the ocean and we will 
accept the geologists’ figure, which is 
consistent with the steady accumulation 
of sodium. But the disagreement sug- 
gests that the sea has treated each com- 
ponent of river water in different 
fashion. In several conspicuous in- 

4 Ibid., p. 150. 

5 Ibid., p. 154. 


TABLE 4 








CALCULATIONS OF AGE OF OCEAN (WITHOUT 
CORRECTIONS) 
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stances the differential treatment ap- 
pears to be the result of organic activity, 
and we are selecting these cases in order 
to demonstrate the significant relation of 
organisms to the mineral composition of 
the sea. 

Let us regard the results in the order 
of those which give the largest quotient 
and so suggest the greatest age of the 
ocean. On the basis of chlorine, the 
quotient is too great, and it is suggested 
that some chloride was originally present 
in the waters of the sea.® It is not likely 
that considerable quantities of either 
sodium or chlorides have been precipi- 
tated, for they do not occur in more 
than traces in most of the sedimentary 
deposits. Since no considerable deposits 
of chloride have been discovered the in- 
consistency in regard to chlorine can not 
be attributed to selective precipitation. 

The quotient for magnesium suggests 
an age of less than 20 million years. If 
magnesium had been precipitated more 
rapidly than sodium, the result would 
be explained. Sedimentary deposits con- 
taining magnesium salts are well known. 
Many organisms fix small quantities of 
magnesium in their shells or skeletons, 
and the corallines contain magnesium 

6 Tbid., p. 142. 
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next in abundance to calcium. It is cer- 
tain that a considerable quantity of 
magnesium has been precipitated by or- 
ganisms, but it is difficult to account for 
the dolomites and other magnesium de- 
posits on the basis of organic activity 
alone. The fact but not the extent of 
magnesium precipitation by organisms is 
evident. 

The result of the calculation on the 
basis of sulfate comes next in order. 
Following the implication that a small 
quotient signifies more rapid precipi- 
tation, there should be evidence in the 
sulfur-containing deposits. It is not 
available in quantitative terms, but de- 
posits of sulfur, sulfates and sulfides of 
non-igneous origin are quite common. 
Sulfur is an element which is easily 
oxidized or reduced and which forms 
many compounds. It is an element upon 
which the sulfur bacteria depend and 
which they precipitate actively as sul- 
fur. In fact, it is extensively utilized by 
all organisms as sulfides. The organic 


traffic in sulfur is so impressive and it 
proceeds so frequently toward the for- 
mation of reduced sulfur from the solu- 
ble, oxidized form that we can easily 
believe that the metabolic reduction of 


sulfates has fixed large quantities. Such 
a process of organic precipitation may 
well have prevented sulfates from ac- 
cumulating in the sea as rapidly as the 
rivers brought them in. 

In the case of potassium the sediments 
contain notably larger proportions than 
sodium,’ and the precipitated potassium 
is located in these deposits. Whether the 
amounts are of the right magnitude to 
strike a balance is a question. But it is 
conspicuous that organisms contain more 
potassium than sodium. Offhand it 
would seem as if sodium chloride were 
the principal mineral component of the 
animal for the simple reason that we are 
accustomed to add pure sodium chloride 
to our food. But the sodium chloride is 


ingested and promptly excreted, appar- 


ently filling its réle in the rapidity and 
t Ibid., p. 140. 
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ease with which it is transported through 
the body. No appreciable amount ap- 
pears to be fixed, and it is doubtful 
whether any of it even enters in any per- 
manent sense into the composition of the 
cell. Potassium, on the other hand, is 
more essentially a true cellular com- 
ponent, and it is quite possible that its 
more intimate incorporation into cellu- 
lar substances had contributed to its 
removal from the river salts as they have 
become concentrated in the ocean. 

Calcium and carbonate are the prin- 
cipal components of fluviatile salts, but 
they are minor components of the ocean. 
Their removal must have been proceed- 
ing at the most rapid rate of all the sub- 
stances considered. It is also possible to 
see the precipitated calcium carbonate 
in the extensive sedimentary deposits. 
As their fossil structure shows, these are 
nearly all of obvious organic origin. 
And at the present time the process of 
calcium carbonate precipitation proceeds 
conspicuously in the rapid formation of 
shells and skeletons. 

It might be objected that it is unwar- 
ranted to suppose that the conditions 
seen in the rivers and ocean to-day rep- 
resent a fair sample of the preceding 
100,000,000 years. It is a desperate at- 
tempt to extrapolate from a few current 
years back to a position which is rela- 
tively so remote on the curve as is the 
supposed origin of the ocean. But it is 
not outright extrapolation of a long 
eurve from a point. For there is no 
reason for believing in the occurrence of 
major natural cataclysms, and it would 
be assuming a cataclysmic change to say 
that the proportions of sodium chloride 
and calcium carbonate in the ocean origi- 
nated directly from the rivers. But that 
argument has not much positive bearing 
upon the necessary course of evolution 
of the oceanic salts. It is certainly im- 
pressive, however, that the substances 
which would need to be abstracted from 
the fiuviatile salts in the course of their 


8 L. Irving and J. F. Mauery, Biol. Rev., 11: 
287, 1936. 
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conversion into marine salts can be seen 
in the sedimentary deposits in abun- 
dance corresponding to the precipita- 
tion which the hypothesis would require. 
It is also important to consider that or- 
ganic processes of fixation select the com- 
ponents according to the extent of their 
precipitation. 

The organic processes which remove 
minerals are selective. They do not take 
elements according to their abundance 
in the environment but according to some 
peculiar criterion of the organism itself. 
It may be that the criterion for the selec- 
tion of a substance depends upon its 
chemical properties, and the discrimina- 
tion which is shown toward magnesium 
and calcium seem to offer good example. 
Calcium carbonate is only sparingly 
soluble in sea water, and the sea is proba- 
bly nearly saturated with calcium car- 
bonate.**® If carbon dioxide is removed 


by photosynthesis, calcium carbonate is 
precipitated, a process which rapidly 
forms visible encrustations upon fila- 


ments of certain algae. Magnesium is 
an element which is similar to calcium in 
many respects, but it can not be precipi- 
tated by the photosynthetic removal of 
earbon dioxide, nor by any conditions 
which are naturally attained in sea 
water.’***** From these considerations 
one might say that chemical properties 
have determined the favor which organ- 
isms show in selecting calcium carbonate 
in the formation of shells, and the fact 
that magnesium is only a rare component 
of shells and skeletons. 

The distinction is, although interest- 
ing, not particularly useful in showing 
how organisms make their selection. 
For naturally they can only accomplish 


®J. Johnston and E. D. Williamson, Jour. 
Geol., 24: 729, 1916. 

10H. Wattenberg, Annalen d. Hydrographie 
u. maritimen Meteorologie, 59: 273, 1931. 

1A. R. Haas, Jour. Biol. Chem., 26: 515, 
1916. 

i2 W. R. G. Atkins, Jour. Marine Biol, Ass’n. 
United Kingdom, 12: 717, 1922. 

18 L, Irving, Jour. Marine Biol. Ass’n. United 
Kingdom, 1926. 





chemical reactions which are possible, 
and if the conditions necessary for the 
formation of a precipitate are inconsis- 
tent with the life of the protoplasm, then 
the precipitate will not be formed. The 
significant part of the precipitation ex- 
ists in the operation which locally affects 
the solubility of that substance so that 
it will be precipitated. And in order to 
secure the conditions for precipitation 
the organism must modify its environ- 
ment. Animals and plants can and do 
precipitate calcium carbonate very rap- 
idly, but in doing so they must work to 
modify the sea water locally so that the 
substance becomes insoluble. 

Such a reaction as the precipitation of 
calcium carbonate is reversible, and one 
might expect that in the sea or in tissues 
the precipitates would be dissolved again 
as readily as they were first formed. 
The precipitation is not, however, rever- 
sible in practice; for the first step in 
precipitation is for the precipitating sub- 
stances to make contact with each other, 
and they are highly mobile while they 
are in solution. Once the precipitation 
has occurred, the mobility of the sub- 
stance decreases, and the aggregation of 
precipitated particles further reduces 
the probability of contact with the dis- 
solving agent. It is in this way that 
precipitates which are formed locally by 
organic activity will not quickly become 
dissolved again, even though they are in 
contact with an unsaturated solution. 
The reversal of precipitation by reso- 
lution is qualified by such differences 
in velocity of the two processes that the 
reaction proceeds more rapidly toward 
precipitation. 

It has been suggested that the reasons 
for the selection by organisms of certain 
mineral constituents and the exclusion 
of others may be referred to the differ- 
ences in their chemical properties. The 
precipitation of CaCO, is easily accom- 
plished, but magnesium carbonate is 
soluble under conditions which organ- 
isms can produce. Another example is 
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seen in sodium chloride, which forms no 
natural organic compounds; nor does it 
enter into the processes of intermediary 
metabolism. It occurs in organisms in 
simple solution as a soluble salt, and no 
organic reaction renders it insoluble. 
But the statement of these differences 
according to chemical properties is 
simply another qualitative statement of 
the facts and does not particularly indi- 
cate how living organisms operate upon 
their lifeless environment. 

The most interesting relation appears 
in the fact that organisms select sub- 
stances from their environment in an 
active manner. Either they move about 
and on more or less random encounters 
pick and choose what they will admit: or 
else admitting all dissolved constituents, 
they excrete some and retain the others. 
This selection from the environment is 
one of the principal activities of organ- 
isms, and toward its execution they de- 
vote practically all their energy. Ani- 
mals and plants dispose of a very 
considerable amount of energy, and a 


large part of it is applied toward modifi- 
cation of the chemical composition of the 
environment according to their own in- 


herent organic plan. This plan is re- 
markably uniform, for the different 
forms of animals and plants display a 
surprisingly conservative and uniform 
pattern of chemical activity. The result 
is that all organisms are applying a large 
part of their energy to the selection and 
fixation of a few elements which fit the 
chemical pattern of their substance. 
Just how great is the amount of energy 
which organisms expend in modifying 
the chemical composition of their en- 
vironment? The answer is not numeri- 
eal but relative, for in the sea, organic 
reactions are the only ones which can 
produce appreciable changes in chemical 
composition. The changes in tempera- 
ture which occur in the sea are of insig- 
nificant influence in altering chemical 
composition. Currents and movement 
of water may aid in mixing or separat- 
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ing components, but their influence is 
not directly visible. The light of the sun 
is only appreciably effective when ap- 
plied through the means of photosyn- 
thesis. In fact, one may believe that no 
significant exothermic chemical reac- 
tions would occur in the sea without the 
intervention of organisms. Through 
them, however, solar energy is constantly 
applied to the selective precipitation of 
some elements, and equally important 
from the view-point of selection from the 
environment, to the utilization of others 
without permanently withdrawing them. 

From these observations we could say 
that organisms have been constantly at 
work fixing some elements and discard- 
ing others. They fix calcium carbonate 
practically irreversibly: they fix some 
potassium and sulfur and magnesium, 
while they pass sodium chloride through 
their tissues as a transient mineral com- 
ponent which is never fixed. Thus the 
chemical pattern of organisms supplies 
the discrimination which would modify 
the fluviatile salts toward the composi- 
tion of ocean salts, and organisms con- 
stitute the only significant agent for 
such a change which can dispose of the 
energy necessary for its accomplishment. 

If we were to state the relation be- 
tween the chemical composition of the 
sea in terms of cause and effect, we 
should say that the environment is the 
product of the organism rather than the 
reverse. Such a simplification of the 
ease involves an assumption of the valid- 
ity of the idea of significant causality, 
and to discuss the subject is to impose 
too great a burden upon a line of argu- 
ment which has been developed in order 
to show that organisms have an inherent 
discriminating preference for certain 
elements and that they dispose of the 
energy necessary to make the selection. 
In conclusion, I will leave the proposi- 
tion that only organic processes can have 
applied the energy which has brought 


‘the composition of the sea to its present 


condition. 





THE CONTRIBUTION OF CHOLERA TO 
PUBLIC HEALTH 


By Dr. J. HOWARD BEARD 
PROFESSOR OF HYGIENE, UNIVERSITY OF ILLINOIS 


Like glaciation, floods and famine, 
disease makes man active, versatile and 
inventive by shattering his complacency, 
rendering him supremely uncomfort- 
able, developing his foresight and fore- 
ing him to assume some responsibility 
for his own destiny. Pestilence destroys 
equanimity and teaches that procrasti- 
nation is death, action is life, and knowl- 
edge is salvation. Under its influence, 
men think, defy superstition, ignore tra- 
dition, and try the new. 

Diseases which do most for public wel- 
fare strike suddenly, kill quickly, de- 
stroy commerce, and cause panics. This 
fact is clearly seen by comparison. Tu- 
berculosis has contributed a great deal 
to preventive medicine, hospitalization 
and public health, but its lack of impact, 
spectacle and catastrophic effects per- 
mits an emotional tolerance where 100,- 
000 deaths from it cause less national 
excitement than one man trapped in a 
cave. 

Not so with leprosy, yellow fever, 
virulent smallpox, bubonic plague and 
cholera—they command respect, insist 
upon action, and get results. With in- 
dustry demoralized, business paralyzed, 
and the death-roll increasing from day 
to day, the anti-vaccinationist goes to 
the doctor or to the cemetery, the ob- 
structionist is cast aside, and a thor- 
oughly aroused public demands effective 
measures of control, makes appropria- 
tions to support them, and enacts laws to 
give them police power. 

Leprosy stimulated and developed 
ancient preventive medicine; bubonic 
plague was the great activator of medi- 
eval hygiene. The former gave rise to 
isolation; the latter, to quarantine. 
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What these scourges were to the An- 
cients and to the Middle Ages in the 
development of public health, cholera is 
to the modern sanitation of cities and 
industrial centers in the nineteenth cen- 
tury. 

Cholera has been peculiarly persua- 
sive, persistent and successful in its pro- 
motion of sanitation. If the publie 
health work it stimulated became highly 
efficient and by prevention of disease 
destroyed the obvious reasons for its 
own continuance and people became in- 
different and permitted it to cease for 
want of support, cholera had pandemics 
follow pandemics until the dullest na- 
tion was unable to forget the disasters 
it had suffered. Civilization is forever 
its debtor. 


CHOLERA BecINs Irs WorRLD- WIDE 
MIssION 


Just when the comma bacillus first be- 
came parasitic for man, like the origin of 
life on the earth, is still a biological 
mystery. The disease known as cholera 
was described by the Ancient Chinese 
and Hindus. Hippocrates, the father of 
medicine and the famous physician of 
the Periclean age, gives considerable de- 
tails concerning the history and symp- 
toms of the disease. Aretoeus and Celsus 
were both familiar with it. Cholera has 
existed in India for many centuries in 
about the same form as at present. It 
appeared in the Portuguese settlement 
of Goa as early as 1543 and in the French 
district of Pondicherry in 1768. 

Armies have ever been the servant of 
pestilence. European invasions of In- 
dia, England’s opening up of Hindustan 
to the commerce of Western Asia and 
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Europe, and India’s fostering of trade 
with the Dutch Indies spread the disease. 
Cholera held to the routes of armies en- 
gaged in war, followed caravans and 
crossed the sea to nearby islands. Fairs, 
religious festivals and pilgrimages re- 
peatedly brought crowds together, intro- 
duced the disease, and started pandemics 
which had repercussions even in remote 
countries. 

Of ten such pandemics since 1817, six 
went by land through Afghanistan or 
Persia and thence through the Caucasus 
and Transcaspia to Russia and Western 
Europe; four took the route via the Red 
Sea and Egypt and reached the Mediter- 
ranean basin by land and by sea. In 
1832, cholera embarked from Ireland for 
Canada and on the eighth of June ap- 
peared in a boarding house for immi- 
grants in Quebec. Thirty-six hours 
later by boat the disease had reached 
Montreal, 200 miles distant. 

Forwarding of immigrants quickly 
brought the disease to Kingston, Toronto 
and Niagara. It reached Detroit by 
similar means and proceeded west along 
the Great Lakes. At Fort Dearborn, 
out of one thousand men, over two hun- 
dred cases were admitted to the hospital 
in a week. In September, it was attack- 
ing the military posts on the Upper 
Mississippi. In the meantime, an immi- 
grant ship had started a new conflagra- 
tion at New York which extended up the 
Hudson and to Philadelphia and thence 
westward. In 1833, cholera entered the 
Gulf ports from Cuba, traveled up the 
Mississippi and Ohio Rivers and into the 
interior. It spread over the whole coun- 
try during 1835-36 and then subsided 
for nearly ten years. 

In 1846, the disease was again on the 
move. It crossed the Atlantic and 
started epidemics in both New York and 
New Orleans. In the two succeeding 
years it spread from the Atlantic to the 
Pacific and from Canada to the Gulf. 
It overtook the ‘‘forty-niners’’ in their 
eavered wagons on the western plains 


and pursued the gold seekers bound for 
California via the Isthmus of Darien. 
Business was interrupted, opening up of 
the West delayed, and the development 
of the country retarded. 

The fourth pandemic of cholera is said 
to have originated in the festival of 
Hardwar in 1865 and to have subsided in 
the Mississippi Valley in 1873. It seems 
to have reached the United States from 
Bombay via Mecca, Marseilles and 
Havre. On October 12 the Atalanta 
arrived in New York from Havre after 
having had 102 cases and 23 deaths in 
passage. Cholera spread along the great 
intra-national highways of trade and 
travel and caused a deplorable mortality, 
especially in the Mississippi Valley. No 
organized effort was made to prevent the 
importation of the disease and little done 
to prevent its extension. 

But this pandemic gave a demonstra- 
tion the public was not likely to forget. 
It taught with terrible emphasis the 
necessity of sanitation, the danger of 
procrastination and the cost of indiffer- 
ence. Cholera has reached our sea- 
boards a number of times since but has 
been promptly refused admission; if it 
has slipped through a port of entry, it 
has immediately been brought under 
control and eradicated. 


ImPREsSIVE HEALTH EDUCATION 


As a teacher of sanitation and public 
health, the vibrio of cholera is effective 
beyond the reach of skill. It is dramatic 
in its demonstrations, and is deadly 
practical. So well did its instruction 
carry over into life that even a rumor 
of its approach caused houses to be 
cleansed, streets washed, marts of trade 
to become panicky, and citizens to flee 
their homes. 

Its technique and methods have been 
described by Heinrich Heine with the 
gift of a literary genius. A masked ball 
is on in Paris, the dance is in full swing, 
brave men and fair ladies move to the 
rhythm of music, and joy is unconfined. 
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Suddenly the gayest of the harlequins 
collapses, cold in limbs, and under the 
mask ‘‘violet blue’’ in the face. Laugh- 
ter dies out, dancing ceases, and in a 
short while carriage loads of people are 
being hurried from the redoubt to the 
Hotel Dieu to die. To prevent a panic 
among the patients, the dead are thrust 
into rude graves in their dominoes. 
Soon public halls are filled with corpses 
sewed in sacks for want of coffins. Long 
lines of hearses stand outside of Pére 
Lachaise. The rich gather up their be- 
longings and flee the town. Over 120,000 
passports are issued at the Hotel de 
Ville. A guillotine ambulante is stalk- 
ing abroad, and its effects duplicate the 
scenes of the Revolution or the plague 
of Milan. 

John B. Rauch, secretary of the IIli- 
nois State Board of Health, in his mas- 
terly address at the opening of the 
National Conference of State Boards of 
Health at St. Louis in October, 1884, in 
urging the provision of facilities to com- 
bat cholera in the United States no less 
clearly indicated its terrible effects when 
he pointed out that ‘‘This means more 
than the good to be found in the saving 
of human life and in avoiding the suffer- 
ing and misery, the ruined homes, and 
desolated families which an epidemic 
always leaves in its track. It means the 
prevention of panics; it means the pre- 
vention of the loss of trade and com- 
merce; it means the prevention of the 
loss of millions of dollars, all of which 
would inevitably result from an epi- 
demic of Asiatic cholera in this coun- 
try. Already the disease has cost 
southern Europe not less than one 
hundred million dollars—six million 
dollars up to October first in trying 
to prevent its spread in Italy alone— 
with a loss of four million dollars even 
in the month of August before the dis- 
ease had effected a serious foothold ; and 
now it is announced that the decrease of 
the national revenues of France has been 
materially aggravated by the reduction 
from the receipts from railways caused 


by the cessation of travel consequent 
upon the prevalence of the cholera epi- 
demic. And yet Europe is only upon 
the threshold of this epidemic. 

“Let us push sanitation by every 
means in our power, and to the fullest 
extent .. . in the knowledge that every 
sanitary reform tells permanently and 
continuously on the whole body of pre- 
ventable diseases; and to the extent of 
such reforms are the conditions made 
more favorable for the prevention of all 
epidemics. No comparison is possible 
between the cost of suppression and the 
cost of an epidemic. ... Who shall 
place a dollar-and-cents value on the 
lives which would be sacrificed, and the 
suffering entailed by an epidemic of 
Asiatic cholera? Shall we wait until the 
pestilence has landed and obtained a 
foothold? A single outbreak, possibly 
a single case, in New York, Chicago, St. 
Louis, or New Orleans would cost the 
country millions of dollars.’’ (Shrink- 
age in the provision market). 

Cholera has not been an unmitigated 
evil. It compelled men to think, to 
learn and to act. Out of their terrible 
experience came better living conditions, 
broader sympathies, greater tolerance 
and a sense of social responsibility which 
had tremendous possibilities for the 
future. Men took inventories of them- 
selves and their communities, caught a 
vision of opportunities for progress, and 
moved forward. 

Even an unsentimental mandarin, 
when urged by Russian authorities to 
adopt preventive measures against 
cholera, showed that he apprehended its 
potentialities for good when he replied 
that ‘‘the deaths would allow more room 
in the world for those who survived, and 
besides, that cholera chose its victims 
from the filthy and the intemperate and 
that no person of courage, who lived with 
moderation and cleanliness would die of 
it.’’ Obviously, he lived before the era 
of bacteriology and was a near-sighted 
observer. 

‘*‘A Former Surgeon-General in the 
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Service of the Honorable East India 
Company’’ as early as 1866 understood 
that ‘‘epidemic cholera, like the plague 
and yellow fever, is a main branch of the 
Universal Sanitary Commission of Al- 
mighty God—armed with Herculean 
power to turn a river of death through 
the Augean stables of the world’s filth 
and lewdness and drunkenness and ig- 
norance and waste; and in the name of 
the King of Terrors to compel from pur- 
ple and fine linen and sumptuous fare a 
trembling recognition of their mortal 
brotherhood with nakedness and starva- 
tion and pitiful squalor.’’ In beautiful 
language he anticipated the modern dis- 
covery that bacteria are great social 
climbers. 

When cholera appears, the enlight- 
ened world demands action. The voices 
of ignorance, tradition and procrastina- 
tion are lost in the loud insistence that 
science be used to prevent a catastro- 
phe. Through international confer- 
ences, maritime regulations and quaran- 
tine have been instituted and detention 
hospitals provided. By the use of visés 
the routes of pilgrims are now being 
determined and their vaccination against 
smallpox and cholera are required. 
Sanitation has been improved on land 
and sea. Suffering has given rise to 
knowledge and progress has been wrung 
from disaster. 

Although cholera is still a major 
menace in certain parts of the world, it 
is not likely to be seen again as a pan- 
demic originating in Hardwar or Mecca 
and spending itself in the Mississippi 
Valley. When a million pilgrims can 
eamp around Allahabad in 1930 without 
the occurrence of a single case of cholera, 
contributions of this disease to sanita- 
tion have become invaluable. With 
proper precautions the Faithful can visit 
their shrines in safety and business may 
proceed as usual. 


PrersonaL HyGImEnE 


In a disease as sudden in its onset and 
as devastating in its effects as cholera, it 





is not surprising that speculations con- 
cerning its nature should be numerous 
and procedures for its control should be 
varied. They cover almost the entire 
field of personal hygiene and are potent 
factors in the general promotion of 
health. 

Nearly twenty years before the discov- 
ery of the vibrio of cholera, Montgomery 
of Madras warned against ‘‘the vicissi- 
tudes of climate’’—sudden chilling of 
air and tropical suns—dry months and 
rainy seasons. He attached importance 
to physical fatigue and nervous depres- 
sion as predisposing causes and was con- 
vinced that both were markedly effective 
in individuals proceeding on long jour- 
neys or in soldiers on the march. His 
observations were correct, but the 
greater liability to attack was primarily 
due to increased opportunities for be- 
coming infected and only secondarily to 
lowered resistance caused by exhaustion. 

Excess in eating, drinking and venery 
were thought to be conducive to the dis- 
ease. ‘‘Undue abstinence or deprivation 
of food or the presence of injurious prop- 
erties in it’’ were to be avoided. The 
evils of overcrowding were recognized 
and vitiated air was considered ‘‘ fatally 
morbific.’’ Lowered vitality from what- 
ever cause will favor the growth of the 
vibrio of cholera and also decreases the 
resistance to other diseases. 

‘The cholera poison’’ was known to 
affect ‘‘with equal virulence’’ bedding 
and towels so that the soiled linen of a 
patient could spread the disease over a 
whole district. ‘‘Foul skins’’ and the 
clothing of the ‘‘great unwashed’’ were 
thought to create an atmosphere in which 
dirt might quickly be converted into ‘‘a 
nucleus of cholera poison.’’ This view 
led to the advice that particular atten- 
tion should be given to personal cleanli- 
ness by daily bathing and was most likely 


_an important factor in overcoming the 


prejudice against bathtubs and in the 
repealing of the laws against them in 
many cities and states in this country. 
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SANITATION 

No fact of history is more astounding 
than man’s tolerance for filth—his con- 
tentment with dirty milk, his use of 
water contaminated with excreta and the 
disposal of refuse and his discharges in 
a way to spoil the landscape and to pol- 
lute his food. For centuries his esthetic 
sense was hopelessly dull, until cholera 
turned a stream of death into his sea of 
foulness. Then he began to think. 

He conceived ‘‘that cholera dis- 
charges, if cast away without previous 
disinfection, may impart their own in- 
fective quality ...to more innocent 
filth with which they mingle in drains 
or cesspools, and wherever else they flow 
or soak... thus poisoning .. . sub- 
soil water. ...If cholera poison... 
gets access even in small quantity to 
wells or other sources of drinking water, 
it will infect, in the most dangerous 
manner.’’ 

This conception, which has meant so 
much to water purification and sewage 
disposal, did not become a demonstrated 
conviction until Dr. John Snow in 1854 
informed the vestrymen of St. James 
that the severe outbreak of cholera in 
London was caused by water from the 
Broad Street pump and that it would 
cease if its handle were removed. This 
it did. A subsequent survey of the well 
and its surroundings by York showed it 
to be contaminated by a cesspool which 
had received excreta from patients with 
cholera. The users of the well were 
drinking dilute sewage. 

The classic lesson taught by cholera 
on the necessity of water purification 
and scientific sewage treatment in more 
modern times was given at Hamburg, 
Germany, in 1892. Both Hamburg and 
Altona, its virtual suburb, took their 
water supplies from the Elbe River. As 
Altona drew its water supply from the 
river below the outfall sewer of Ham- 
burg, its water supply contained more 
sewage than did the Hamburg water. 
There was also another difference. 
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Hamburg used the water untreated; 
Altona, after slow sand filtration. Dur- 
ing August to October Russian emi- 
grants were detained in crowded bar- 
racks on the bank of the Elbe while 
en route for America. Their sewage was 
discharged into the river. In a little 
over two months Hamburg, with a popu- 
lation of 640,000, had 17,000 cases of 
cholera, 8,605 deaths, and a death rate 
of 1,342 per hundred thousand popula- 
tion. Altona with a population of 143,- 
000 had comparatively few cases and 
only 328 deaths. As many of the resi- 
dents of Altona worked in Hamburg, it 
is not surprising that some of them con- 
tracted cholera. 

Of extraordinary interest was the 
fact that in a certain portion of the 
towns the boundary line between them 
ran down the middle of the street. On 
one side the inhabitants received water 
from the supply of Altona; on the other, 
from that of Hamburg. The contrast 
was conclusive; the people of Hamburg 
experienced the epidemic; those of 
Altona escaped. 

Robert Koch, the great German bac- 
teriologist, thoroughly studied this epi- 
demic and succeeded in isolating the 
spirillum of cholera from the polluted 
water of the Elbe River. He definitely 
proved that the disease was water-borne. 
To these crystal clear demonstrations of 
cholera, reinforced by equally impres- 
sive ones of typhoid fever, we owe a great 
deal for the development in this country 
of water purification, sewage treatment 
and rural sanitation. 

When the cholera epidemic at Ham- 
burg proved the effectiveness of slow 
sand filtration in purifying the water of 
Altona, it led to the use of similar pro- 
tection for the Hamburg water supply 
and incidentally to the discovery of the 
fact that water purification not only 
produced a diminution in the death rates 
from cholera, typhoid fever and other 
intestinal diseases, but simultaneously 
caused a reduction in mortality rates 
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from non-intestinal diseases. This was 
noted by Dr. J. J. Reincke, health officer 
of Hamburg, and confirmed by Mills, 
Sedgwick and MeNutt in this country. 
After carefully studying the problem, 
Hazen came to the conclusion that for 
every death saved from typhoid fever 
by the purification of water, there were 
three or four deaths saved from non- 
intestinal causes. 

Subsequent investigations have raised 
questions as to the validity of the Mills- 
Reinecke phenomenon and Hazen’s the- 
orem. But there is no doubt that a pure 
water supply diminishes the presence of 
cholera, diarrhea, dysentery and typhoid 
fever. It is also clear that the absence 
of intestinal diseases and their debilitat- 
ing effects tend to insure the mainte- 
nance of individual resistance and 
thereby help to prevent the occurrence 
of other diseases like tuberculosis, pneu- 
monia, ete. Thus cholera, aided by 
typhoid fever, compelled a sanitary tri- 
umph in an era of epochal discoveries. 

Once it was clearly understood that 
cholera and typhoid fever were water- 
borne, sewage had to be disposed so as 
not to cause disease. As sewers were 
built to discharge their contents into the 
nearest body of water, difficulties ensued. 
If the stream receiving the sewage were 
small, a nuisance occurred, and litiga- 
tion arose as to riparian rights and dam- 
ages for pollution of the water; if un- 
treated, the water supplies became 
infected, or shellfish contaminated, epi- 
demies resulted, and legal action often 
followed. Modern sewage treatment is 
a great contribution of cholera and 
typhoid fever to public health. 


CLEANLINESS AND DISINFECTION 


Cholera promoted cleanliness with a 
vengeance. It led to the adoption of 


extraordinary measures, which were 
even beyond the need of the occasion 
and often caused unnecessary expense._ 
Streets were not only swept, but in many 
cities they were also washed and disin- 


fected. Many of them were so foul that 
this vigorous cleansing changed their 
atmosphere, and facilitated transporta- 
tion. The experience was novel; the 
example, overwhelming. 

It was a general impression in Europe 
that although cholera could not be ex- 
cluded by quarantine, it might be 
**stamped out’’ by disinfection. Thor- 
ough disinfection was declared to be the 
best means of protection against the dis- 
ease. To individuals and communities 
threatened by cholera, thorough was the 
superlative. 

Sewers were flushed with strong dis- 
infectants, docks were cleaned, and nui- 
sances were abated. Conditions likely to 
give rise to ‘‘mephitiec vapors’’ and 
**poisonous gases’’ received special at- 
tention. Among outstanding dangers 
were sewers ‘‘which ran up-hill, and 
water closets, bathtubs, and stationary 
wash stands acting as ventilators for 
them.’’ ‘‘In London in 1859, 20,000 
pounds were expended in flushing the 
sewers with fresh water; and 110 tons of 
lime and 12 tons of chloride were thrown 
in every day at a weekly cost of 1,500 
pounds.’’ Some towns were rendered 
bankrupt by the thoroughness of their 
disinfection. 

Sulphate of iron or copperas was con- 
sidered the most efficient and potent. 
Carboliec acid and other coal tar prepara- 
tions were.second choice. Disinfectants 
were poured into the pipes of wash 
stands, bathtubs and water closets. 
Their outlets were closed with cotton at 
night because ‘‘it has been observed that 
when meat is exposed to air which has 
been passed through cotton, it will not 
putrefy for months.’’ 

Freshly prepared lime was used to 
disinfect outdoor privies. Solutions of 
chloride of lime were poured into sinks, 
soil pipes and other places from which 
offensive gases arose. House drains and 
cesspools were similarly treated. Sulfur 
was burned, goods fumigated and the 
premises were whitewashed. Soiled 
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linens were burned, and in Cairo rags 
were disinfected by boiling for four 
hours. Cholera’s contribution to disin- 
fection is large and important; the extra 
cleanliness it produced probably saved 
more lives from other filth diseases than 
the deaths it caused. 


QUARANTINE 


Cholera did not inaugurate quaran- 
tine but modified, amplified and gave it 
greater international significance. The 
use of isolation to control disease is 
almost as old as history. The ancient 
Hebrews employed it centuries before 
the Christian Era, and the sanitary code 
of the Pentateuch describes rather in 
detail procedures to make it effective. 
In 1374 the Venetian Republic excluded 
infected and suspected ships and made 
the first quarantine of infected areas in 
1403, so-called because travelers from 
the Levant were isolated in a detention 
hospital for forty days. With the ap- 
pearance of cholera, this measure was 
promptly used to control it. 

However, it was found to be much less 
effective than had been anticipated. As 
a result, the impression soon became gen- 
eral in Europe that quarantine could 
not be relied upon to control cholera. It 
failed because carriers and mild cases 
were missed and passed into localities to 
start epidemics. With the discovery of 
the comma bacillus quarantine was 
placed on a sound scientific basis, and at 
present has a definite place in the control 
of cholera. 

Highly fatal pandemics produce a 
harvest of fruit as well as a crop of tares. 
Cholera caused much sickness, misery 
and death. Under its mortal magic, 
hope of accomplishment gave place to a 
pervading sense of futility, and the en- 


thusiasm of progress was overwhelmed 
by an appalling uncertainty. Civiliza- 
tion staggered from the shock of cholera 
and men wondered if another Dark 
Ages were at hand when bubonic plague 
wrecked empires and threatened man 
with extinction. Fatalism became domi- 
nant, moral idealism suffered a sag, and 
degeneration cast its ominous shadow 
across many lands of promise. 

But cholera has had a brighter side! 
It gave terrible emphasis to the urgent 
need of sanitation—the necessity of pure 
drinking water, the proper treatment of 
sewage, a safe and adequate food supply, 
refuse disposal, better housing, cleanli- 
ness and an efficient organization to pre- 
vent and to control contagion. Its con- 
tributions to epidemiology are classics. 
The Broad Street well and the Hamburg 
epidemics will continue to teach genera- 
tions yet to be born how intestinal dis- 
eases are spread. This scourge improved 
methods of disinfection and greatly in- 
creased the efficiency of notification of 
disease. 

Cholera played a most significant réle 
in the development of public health ad- 
ministration. Under its stimulation, 
maritime councils were created, quaran- 
tines established, immunization made 
obligatory, and suspected carriers of 
disease kept under surveillance. It 
motivated the calling of international 
conferences on sanitation and caused 
treaties to be made for the control of 
pestilence. Under its pressure, national 
health agencies came into being, legisla- 
tive bodies assembled and laws were 
passed to promote health and to prevent 
disease. Through its influence boards of 
health were appointed, funds provided 
for their support, and commissions were 
set up whose reports mark the beginning 
of a new era in public welfare. 
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On January ninth I stayed in camp 
and sent men out in several directions 
to look for gorillas. In each party were 
two men. In case they should come upon 
gorillas one man was immediately to re- 
turn to camp for me, while the other man 
was to follow the gorillas, making a trail 
so that he could easily be followed when 
we arrived. They found no gorillas any- 
where, so when they returned late in the 
afternoon I hunted to the east and south 
of camp. 

On January eleventh I slept out in the 
forest listening for gorillas. I heard 
them call twice and saw many places 
where gorillas had fed a short time 
before. I returned to camp about 10: 30 
A.M., where I heard a palaver between 
Ngom and Ndongo about one of Ngom’s 
wives. Ngom had been grouchy for three 
or four days; in fact, it seemed to me 
that nearly every one in camp was 
grouchy, but I did not know the reason. 
Finally this morning Ngom told me that 
Ndongo had taken one of his wives. 
Ndongo heard this and said: ‘‘ Him lie. 
I no bin take dem woman.”’ 

‘Him lie,’’ Ngom replied. ‘‘Me bin 
talk for dem woman. Woman he agree. 
Ndongo no agree.’’ He added furiously, 
‘‘Ndongo he go pay,’’ to which Ndongo 
replied, ‘‘Me no pay.’’ 

As Ngom was a chief he had a police- 
man at his orders and he threatened to 
have Ndongo taken to the French offi- 
cials at Lomie and put in jail. Ndongo 


was my wash-boy and I did not want to 
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lose him just then, nor did I want Ngom 
to take several days off to go to Lomie. 
I therefore told Ngom to let the matter 
rest until we returned to Djaposten, 
where we could talk the palaver, and he 
agreed to this. 

However, there was still bad feeling, 
and finally the day came to move camp. 
Ngom sent for more porters, but when 
they arrived there was one man short 
and Ngom ordered his wife to carry the 
extra pack. I was busy packing up and 
getting the porters under way and at 
last all the loads were gone. Tsama had 
prepared a roasted plantain for my 
luncheon and I waited some little time 
for it to cool before I could eat it. Thus 
the others were far ahead when I started 
with Tsama and a head-man named Olen, 
who had two dogs he hoped to sell me. 
Following the trail toward Djaposten 
for about three miles in the heavy forest, 
we came upon Ngom standing beside his 
wife with a whip in his hand. The pack 
was lying on the ground. The woman 
was crying, and I could see a large welt 
across her back and a couple more on 
her thighs. As we approached, Ngom 
ordered her to put the pack on her head, 
but instead she started to ery again. 
Ngom was in a rage. He jumped at the 
woman and struck at her, but the switch 
broke. He took out his knife, cut a piece 
of liana hanging near by and struck her 
once with this before I could take it 
away from him. He said she was making 
a fuss just because there was a white 
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man there. I told Tsama and Olen to 
put the pack on her head and we all 
moved on. 

The next day I said to 
‘*Ngom he got police, he go take you for 
Lomie. Chef-de-Poste he go say, Ndongo 
he bad man, den he make you pay hun- 
dred frane. Police go make you sleep 
for ground den flog you plenty. Maybe 
police make you work for route. Dis 
palaver look bad plenty ; Ndongo he bet- 
ter go pay Ngom just now, today.’’ 
Ndongo said, ‘‘ Ya, me go pay.’’ 

When Ngom came along I called 
him and said: ‘‘Maybe you go take 
Ndongo for Lomie. Chef-de-Poste ge 


Ndongo: 


say, Ndongo be bad plenty for take dem 
You go say, Monsieur Chef-de- 


woman. 


Poste, you go make Ndongo pay hundred 
frane for me. Maybe Chef-de-Poste he 
go say, Ndongo take you woman, he pay 
hundred frane. Maybe Government take 
dem money, no Ngom.’’ 
Ngom replied: ‘‘Ndongo he bin take my 
woman, he go pay.’’ I asked, ‘‘How 
much france Ndongo go pay?’’ ‘‘Fifty 
frane (the equivalent of two dollars), he 
answered. Ndongo paid. The palaver 
was finished. 

The following day when Ngom was 
about to leave for his house after visiting 
us, | saw him offer Ndongo a cigarette. 
Ndongo asked him to wait a minute and 
he would walk down to the village with 
him. In perfect peace they departed. 

The routine of hunting continued 
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without much variation. We had slept 
in the forest several nights in order to 
listen for gorillas. On the night of 
January eleventh we slept near a little 
trail about three miles from camp. Dur- 
ing the night I heard a gorilla talk only 
once, far away and to the north, in the 
direction Ngom said they had been feed- 


ing the day before. At 5:30 A.M. we 


had a severe electric storm with much 
thunder, lightning, wind and rain. Of 
course we were all wet through, as we 
had no shelter, sleeping on the ground, 
but we were not cold, for we managed 
to keep a good fire going. It was very 
dark in the forest until 7:00 o’clock 
Olen, a chief of one of the villages of 


Djaposten, with the two dogs which | 
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hoped to use in hunting gorillas and 
chimpanzees, was with us at this time. 

On the thirteenth of January Ngom, 
Nkoul, Olen and his two dogs and I 
hunted all day northeast of camp. We 
trailed a family of gorillas nearly half 
the day. Once Ngom and I got near 
enough to hear them when they crossed 
The dogs were kept on 
We saw 


a palm swamp. 
rattans, so they were useless. 
fresh elephant tracks, but in all the 
hunting we had not once had a chance 
to shoot an adult gorilla. 

On the sixteenth of January we re- 
turned to Djaposten. The porters had 
found a rotten antelope which had been 


killed by a leopard and partly eaten. 














A CHILD WITH SLEEPING SICKNESS. 
THIs CONDITION REPRESENTS THE FIRST STAGES OF 
TRYPANOSOMIASIS. 


They took the remainder, but I warned 
them that | would look over every load 
when we arrived at Djaposten and if any 
load smelled of that meat, the porter 
would not be paid. It amused them very 
much when I sniffed the loads as they 
deposited them at Djaposten. I learned 
later that by agreement one man had 
carried all the antelope meat, while his 
load had been divided up among the 
others. 

The day following my return to Dja- 
posten a native brought me a live scaly 
ant-eater, of which I took some motion 
pictures. This animal was much more 
agile than the much larger East Indian 
pangolin. 

On January twenty-first | went with 
Meyong to a little village about four 
miles from Djaposten, toward Lomie, to 
see a man of that village who was said 
to have killed many gorillas and chim- 
This Malong, and | 


together all day toward the 


panzees. man, 
hunted 
northeast, most of the time in second 
growth. I shot two large plantain-eaters 
and three monkeys, two with white on 
either side of the crown and one red- 
tailed. | 
colored monkeys with a white spot on 
On this hunt I found a very 


also Saw some large dark- 


the nose. 
fine fungus, in form like a_ toadstool. 
The top was a flat disk with concentric 
growth rings. It was about eight inches 
in diameter, dark brown in color, with 
a stem about three eighths of an inch 
in diameter, also brown; the under side 
of the disk was cream-colored, not gilled 
like a mushroom but having a multitude 
of pores. 

Malong was terribly scarred on his left 
breast, shoulder and arm, and had four 
deep scars in his back. I asked him how 
he received the wounds and was sur- 
prised to hear him say that they were 
made by a gorilla four or five years 
before. He said that at that time he 
had not attained his full growth, did not 
have a beard and did not know women. 
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I questioned him about it two or three 
times until I got the whole story. He 
had accompanied a party of rubber- 
gatherers into the forest. It was their 
habit not to get up very early in the 
morning, but he got up at dawn and 
hunted monkeys with his cross-bow, 
which shoots a tiny poisoned dart. He 
saw monkeys in second growth trees and 
was approaching them when suddenly he 
was confronted by a large male gorilla 
on the ground. It rushed at him, 
stopped, looked and then went off a short 
Then it came on again and he 
turned to run. The gorilla grabbed for 
his buttocks, caught his 
ankle. He struck the animal on the 
hand and in the face with the cross-bow 


distanee. 


missed and 


and it again retreated a few paces and 
stood watching him. At this point a 
emale gorilla came down from a near-by 
tree and the male rushed him again. He 
struck it in the face with his fist, all the 
time shouting for his friends to bring 

knife, but they did not hear. The 
vorilla again retreated a few feet, looked 
at him and again came on, this time 
vrabbing him by both ears and trying 
o bite his face, but he turned his head 
lown. The gorilla was holding his right 
1and and tried to bite it, but he managed 
to jerk it out of his mouth, getting a 
1asty cut on the back of his wrist from 
the canine. The animal held him and bit 
his chest, shoulder and arm, but he 
finally struck it so that it released him 
and he escaped. 

Except for his left arm, which is weak, 
he is a powerful man. He says that 
when he remains inactive the arm gives 
him very little trouble, but when he uses 
it much it swells and becomes very pain- 
ful. Pus frequently forms in the scars 
and one or two were in this condition at 
that time. It was almost unbelievable 
that he was not killed by the animal. 

Such experiences are rare, but occa- 
sionally gorillas do harm the natives. In 

















A BOY WITH SLEEPING SICKNESS 
THIS LETHARGIC AND EMACIATED STATE REPRI 


SENTS A LATER STAGE OF THE DISEASI 


the same village was a woman who years 
before had complained to the men that 
she was afraid to go into the low second 
growth to gather plantains and bananas 
because gorillas were there. The men 
told her to make a noise and the gorillas 
would run away. This she said she did, 
and a big gorilla rushed toward her, and 
as he went he gave her a back-handed 
slap that knocked her down and almost 
tore one breast off. 

Near the end of my stay in the Cam- 
eroun | had carried my embalmed gorillas 
down to the coast on a motor truck and 
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A SURE WAY TO SEE THAT THE PATIENT GETS THE PROPER DOSE IS TO PAINT 
THE AMOUNT ON HIS DARK SKIN WITH CHALK. 
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was returning when | met three natives 
carrying a man on a sling made of a 
pole and some burlap bags. As I came 
near they asked me if 1 would take the 
sick man to the next village on the truck. 
When I asked what was the matter with 
him, they told me that he had been bitten 
on the leg by a gorilla over on a near-by 
hill. I asked, ‘* Where is the gorilla?’’ 
and they replied, ‘‘Oh, he ran away.’’ 
So I took him along to the village. On 
the way there the men told me that the 
sick man had been hunting with dogs for 
wild pigs when one of the dogs had run 
‘lose to a gorilla. The animal dashed 
after the dog, who took refuge between 
his master’s feet, and as the man turned 
run the gorilla grabbed him by the 
inkle and sank his large canines into 
the ealf of hisleg. When we reached the 
illage I told them to take off the dirty 
igs bound around the leg, so that | 
ight see the wound. When I looked at 

[ could clearly see the marks of the 
orilla’s great canines. I[ remarked, 
‘This is no fresh wound. When did 
replied, ‘* About 
three months ago.’’ With medical care 
his wounds would probably long since 


this happen?’’ They 


have healed. 

One of the medical missionaries told 
me of a case where a gorilla had been 
shot and wounded by a native hunter. 
The animal charged the man and bit 
him on the arm or leg and then ran 
off. The doctor was called to attend 
this man’s wounds. In addition to the 
bites the doctor saw a clean, deep cut 
through the man’s knee. He said, ‘‘ This 
wound was made by a knife, not by a 
gorilla.”’ The wounded man maintained 
that it was made by the gorilla, but 
later his companion admitted that when 
the gorilla grabbed his friend he struck 
at it with his big machete-like knife. 
The blow missed the gorilla and cut his 
friend’s knee. 

As the natives 


travel through the 


forest, if they hear gorillas near by they 
make a detour to keep out of their way. 
On the other hand, should a group of 
natives, talking as they walk along, come 
near a group of gorillas, the gorillas 
would quietly move off and, unless fol 
lowed, would make no demonstration It 
is only when they are followed or come 
upon suddenly, when some of the group 
are feeding on fruit or up in a tree, that 
an old male will attack. 

For centuries past the gorillas and 
natives have been competitors As the 


native population increased, new villages 











SICK 


AN OLD WOMAN WITH SLEEPING 
NESS. 

would be formed and more clearings 

made. 


ing off great 


Then epidemics would oceur, kill- 
numbers of natives, and 
their gardens would be neglected to run 
into second growth. The gorillas, with 
a constitution so nearly like that of man 
that they can find more food in human 
plantations than in the virgin forest, 
would move into these deserted clearings. 
There with an abundance of food they 


throve and congregated, to such an ex- 


Seteetietiiedtie tie: ee ee = : a — 





Jo 


tent eventually that if only a few natives 
remained they were actually driven out 
because of their inability to protect their 
crops against the gorillas. But with the 
advent of the white men’s government, 
with the distribution of firearms among 
the natives, preventive medicine and the 
treatment for epidemic and infective 
diseases, man has the upper hand at 
present in this age-long struggle. 
Natives often told me: ‘‘If we eould 
only find a group of gorillas up in a 
tree after fruit, we would be able to kill 
all or any we wished.’’ On one occasion 
while | was at Djaposten natives of a 
village twenty miles away had come 
across gorillas in this way and killed 
several as they descended the tree. Sev- 
eral times I was able to follow gorillas 
closely enough to see the vegetation move 
as they descended the big forest trees 
that were bearing fruit. However, it 
was very difficult to approach gorillas 
under these circumstances, because they 
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would be scattered about and one or 
another would invariably detect me or 
my companion before I had been able 
to find the particular gorilla | wished 
to collect. 

Another time I approached a group of 
gorillas that we had been following most 
of the morning. There were monkeys 
feeding in the trees overhead and big 
hornbills that made a great deal of noise 
The gorillas were just at the edge of a 
palm swamp when I came up with them 
and one half-grown one was up in a tree 
on our right. Directly ahead of me in 
the swamp were two baby gorillas, prob- 
ably not more than fifty pounds in weight 


each, playing together on the ground as 


the adults were feeding near by. I 
waited, sure that within a moment one of 
the adults must come into view. Sud 


denly the one on our right became 
alarmed and started to climb down the 
tree, then dropped from a height of per 
haps twenty feet or more, tearing down 











DR. LEHMAN ANDPrHuIS MEDICAL BOYS. 
THE NATIVES ARE TRAINED AS TECHNICIANS AND NURSES. 
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MOTHERS BRING THEIR BABIES, IN THIS CASE TWINS, TO THE CLINIC, USUALLY 
FOR TREATMENT, SOMETIMES JUST TO SHOW THEM OFF 


vines and leaves that encireled the bole hunting in this same locality The 
{ the tree. Malong rushed toward him ground was slightly undulating and th 
We had been tracking 


as he dropped, but he made off through 
the underbrush without making an out- 
ery. A few minutes later, however, he 
gave an alarm and the whole group hur- 
ried away. 

A few days later Malong and I were 


forest was heavy. 
a solitary gorilla for some time and we 
were both very keen to get this animal 
On two or three occasions we had heard 
him beat his chest and we could tell 
from his movements and the size of his 





footprints that he was a large animal. 
Malong crawled just ahead of me and cut 
the vines with my knife, so that we might 
go forward without the slightest sound. 
We moved as quickly as we dared, for as 
the sun rose higher the leaves on the 
forest floor would dry and erackle. On 
two or three oceasions we got a momen- 
tary glimpse of the animal and from the 
springy way he stamped and bounded 
about he seemed to be full of life and 
vigor. After about two hours | got a 
glimpse of him sitting in a tree fifteen 
or twenty feet above the ground, a small 
tree not more than ten inches in diameter. 
When I fired I was perhaps thirty yards 
away. He fell forward, I saw the outline 
of his upper part and thought I had shot 
at the back of his head. Later I was 
greatly disappointed to find that I had 
not seen his head but the back of his neck. 
The bullet passed through the upper part 
of his chest and right shoulder, which 
apparently had been raised at the time. 
This made it very difficult to embalm the 
animal. 

It was just 11:30 when he was shot. 
Malong and I made a trail by compass 
back to camp. By hurrying we had re- 
established camp near the gorilla by late 
afternoon, when I began embalming the 
animal. We camped there that night. 

The following morning I sent a man 
to Djaposten for porters to cut a trail and 
earry out the gorilla. I worked all day 
on the animal, while every available man 
was employed on the trail. Several more 
men arrived that night from Djaposten. 

When the gorilla was fairly well 
embalmed I sent Malong, Ze and seven 
other men to finish the work on the trail, 
while sixteen others made a tepoy or litter 
on which to earry the gorilla. When this 
was finished they began the journey back 
along the trail with the animal, while 
still other natives carried outfit. I went 
along with the gorilla for some time and 


then on ahead, cutting a tree here and. 


there. 
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I arrived at Djaposten at 4:30 in the 
afternoon and sent Tsama and one or two 
others back to tell the porters that under 
no condition were they to stop but to 
keep moving until they got to Djaposten. 
Late that night I could hear chanting and 
realized that they were approaching. 
Finally at 1: 30 in the morning they came 
in, bearing the gorilla. 

Just before they arrived one man came 
limping along on a stick, holding up one 
foot and moaning. He dropped down 
beside me and showed me that he had a 
big thorn directly in the bottom of his 
heel. With a pair of pliers I was able to 
extract the thorn, which stuck nearly 
three quarters of an inch into the flesh. 

I had never known a more surly lot of 
natives than this group when they set the 
litter with the gorilla on the ground. 
All they would say was, ‘‘You bin kill 
we for today.’’ They had been carrying 
the gorilla, which weighed approximately 
three hundred and seventy-five pounds, 
on a litter made of green saplings weigh- 
ing probably one hundred and fifty 
pounds more, from about seven o’clock in 
the morning until one-thirty the follow- 
ing morning, through swamps and over 
a fresh-cut trail where there were thorns, 
sharp sticks and driver ants. 

A day or two later, in order to insure 
the perfect preservation of the animal, 
I had a woman dig a hole eighteen inches 
deep and six feet long in the floor of a 
hut. In this hole I put a canvas tar- 
paulin, which I waterproofed by painting 
it with paraffin wax. I then put the 
gorilla in there with embalming fluid. 

While waiting in Djaposten I decided 
that an easier way to get gorillas would 
be to use native dogs. I thought native 
dogs were worthless until I tried to buy 
them. The first of these worthless ani- 
mals cost me a hundred franes (about 
four dollars in our money) ; another, sup- 
posed to have been bred from a ‘‘ white- 
man dog,’’ a hundred and fifty franes, 
which exactly equalled my cook’s wages 
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\RBUP, A MAN WITH A SHAVEN CROWN, BECAME NURSE FOR MY BABY GORILLA. 


r two months. The natives were very these dogs to come anywhere near me 
fond of their dogs and in bargaining for I kept them tied up about camp and fed 
them I had to keep going up until I hit them meat when that was available and 
a sum which made them throw affection other food that they would eat, such as 
to the winds. It took some time to get bananas and papayas, until their fear of 


oe ne 
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the white man was overcome. However, 
they were useless as hunting dogs because 
they were very much afraid of even wild 
pigs in the forest, and as soon as we got 
on the trail of a gorilla they all wanted 
either to walk right under my feet or to 
run back to camp. By the time I had 
proved to my satisfaction that these dogs 
were useless, the natives who had owned 
them and wanted them back had, of 
course, spent all the money and had no 
means of paying for them. 

Natives told me that sometimes when a 
dog came near a gorilla the gorilla would 
simply stand still until he considered the 
dog within reach, when he would sud- 
denly grab him and slam him on the 
ground. This was the end of the dog. 

After I had obtained the first gorilla 
in this region, natives told me of a place 
about eighteen kilometers along the road 
where there had been two or three vil- 
lages, now deserted, so that the whole 
place was covered with second growth 
and gorillas found an abundance of food 
there. I decided to investigate this 
locality, but on the morning of my de- 
parture I was surprised to learn that one 
or two of my best porters refused to go, 
saying that people that went there died 
of sleeping sickness. I had been told that 
there were no inhabitants and I con- 
sidered that one was less apt to find 
infected tsetse flies there than about in- 
habited villages. When we reached there 
I found a deserted hut by the roadside, 
but all about was the densest type of 
jungle and the remains of a great many 
native houses that had tumbled down. 

I had been there but a short time and 
was out early morning hunting with two 
or three natives when I was taken with 


fever. I could scarcely walk back to 
camp. I remember sitting in a camp 


chair beside the fire in a dark palm- 
thatched hut without windows. Late 


that afternoon my boy told me that they 
had heard a gorilla near by and that some 
of the natives said that this gorilla had 
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crossed the road on many occasions. | 
took my gun and went out to the road. 
This was a motor road kept open by the 
French government so that one truck a 
week was able to go down to Lomie and 
keep in communication with the French 
official there. However, found 
that | was unable to stand and after wait- 
ing a few moments went back into the 
hut. I spent the following day in bed, 
was unable to eat and had a fever of 105 

That night I awoke and found the hut 
full of natives. Tsama told me that | 
had been talking, but they could not 
understand anything I said. This was 
about eight-thirty in the evening and | 
learned that an hour before, realizing 
that I was very sick, they had sent a 
boy to walk fifty-five miles to Nkol 
Mvolan to call Dr. Lehman. They said 
that if the boy was not lazy he should 
reach Dr. Lehman by ten o’clock the 
following morning. 

Later that same night | 
people coming along the road wailing, as 
I had often heard them when one of thei: 
own was dead or dying. Natives arrive: 
and, still wailing, came right into the 
hut and stood around my cot staring at 
me. Several times I remember telling th« 
boys to send them outside. It seeme 
that word had been carried along th¢ 
road in one direction by the messenger t: 
Dr. Lehman, in the other by some on 
else. The verdict of the natives was, as | 
heard them say when they left my bed 
‘*This white man will die tonight and i! 
he doesn’t die tonight, he will die tomor 
row.’’ I knew only that I had a terrific 
headache, felt very weak and later was 
unable to sleep. 

The following evening I heard th 
natives shouting outside, then there was 
the sound of a motoreyele. A few min 
utes later Dr. Lehman came in. He told 
me that the boy had arrived at his place 
at two o’clock that afternoon, having 
covered fifty-five miles in nineteen hours, 
without stopping. Dr. Lehman, having 


| soon 


could hea 














TE, it oS cada 


aie: 


tara, 


aren’ 


eal: oi aalat ii asa SE 


IN QUEST OF GORILLAS 535 





oh . 
rr ~— 











, fe -- a = 7 
~ c > % 
= - - 
asad -. - 4 





NE OF THE FIRST PICTURES OF MESHIFE, A BABY 


en told that I was seriously ill, had 
me immediately. He gave me an injec 

n of strychnine and then hurried on to 
Djaposten, but returned in about an hour 


ind spent the night in my but. 


Se er ee EO 


CHIMPANZEE ONE YEAR OLD 


rm dur 


the 


There was a severe electric st 
ing the night and though this made 
road bad, he said: ‘‘! 
you to Abong Mbang 

see the Commissaire and if their truck is 


must try to get 


1 will go there to 
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there, I will come back immediately for 
you.”’ 

He left at daybreak and was back 
shortly after noon with the truck. The 
natives had to fold up my camp cot a 
little in order to get it through the door 
with me. Then we were out in the blind- 
ing midday light and the natives stood 
about while Dr. Lehman read a prayer. 
After that I was shoved into the truck. 

That three-hour trip to Nkol Mvolan 
was about the worst ride I ever had. 
However, with the wonderful care and 
treatment given me by Dr. Lehman at 
his home I was soon able to be up and 
about. Dr. Lehman tried to persuade 
me to return to the States, but I wanted 
to go back to Djaposten to try to get two 
more gorillas and some chimpanzees. I 
realized that I should be unable to hunt 
myself, but I intended to let the natives 
do the hunting and I would prepare the 
animals when they had secured them. 

Dr. Lehman often remarked that my 
boy Tsama was anything but a cook, but 
he was the only one of the three boys I 
had brought from Yaoundé that was still 
with me. In the many months that I 
had been living about Djaposten I had 
lived to a large extent on the native food. 
Dr. Lehman said, in a later note advising 
me to return home: ‘‘It is not likely you 
ean get better with the cook you have 
and the food available there.’ 

While I was sick at Dr. Lehman’s, 
Tsama told me one day that Nkoicha (Dr. 
Lehman’s cook, who had been trained for 
years by Mrs. Lehman) was making 
cookies. On occasions when Dr. Lehman 
had come to Djaposten he had brought 
a tin of these cookies and Tsama knew 
that I liked them. I told him once that 
if he were a good cook, he could make 


cookies too. So now I told him to go and 


see how Nkoicha made cookies and later 
he told me he had the receipt written 
down. 

Back at Djaposten a few weeks later, 
one afternoon as I was starting out to 
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hunt Tsama came to me and said, ‘‘ Mon- 
sieur, I like for make cookies.’’ Not 
wishing him to waste my supplies, I said, 
‘*Bring dem receipt.’’ He brought it 
and I showed him how to divide it in 
order to make half the amount called for, 
for he did not know, for instance, what 
was a quarter or a third of a cup of in- 
gredients. I returned from the forest 
just before dark and Tsama said with a 
smile, ‘‘ Monsieur, cookies live for table.’’ 
He followed me into the house, where I 
saw some cookies on a plate and others 
in a tin. He was eager to have me try 
them immediately and said, ‘‘ Monsieur, 
chop ‘em just now.’’ I picked up a 
cookie and remarked, ‘‘Tsama, plenty fat 
live for dem cookies.’’ He replied, ‘‘ Ya, 
’e be plenty fat.’’ I then asked, ‘‘ How 
’e be plenty fat? No plenty fat live for 
dem receipt.’’ He answered, ‘‘ But for 
dem paper ’e live two receipt, one for 
cookies, one for doughnuts. For cook 
‘em I bin take receipt for doughnuts.”’ 
In other words, they were boiled in oil 

The examinations that Dr. Lehman put 
me through showed that I had contracted 
sleeping sickness, two kinds of malaria 
hookworm, ascariasis (infection with the 
and a number of 
It is not sur 


roundworm Ascaris ) 
other intestinal parasites. 
prising that an occasional white man 
living practically as the natives do 
should be affected with some of thes 
things, for at the time of my visit in that 
district it was said that 65 per cent. of 
the natives had sleeping sickness, some 
what over 33 per cent. had malaria, and 
other diseases, such as syphilis, yaws and 
leprosy, were common. <A great man) 
natives were infected with Filaria, mostly 
of the type carried by the ‘‘osun’’ fly 
One of my porters who contracted sleep 
ing sickness seemed to suffer in about the 
same way that I did. Unfortunately he 
did not seem to respond to the treatment 
and died after four years. 

It might be supposed that it was simply 
through carelessness that I had acquired 
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MESHIE PLAYING IN THE WATER WITH 
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MPENIMAW’S CHILDREN A’ 


DJAPOSTEN, 


these infections. It not, for I 
is well aware of the dangers of infec- 
n and naturally had tried to avoid it. 
e four white men that originally com- 
sed our party had all taken quinine 
rularly during the entire trip as a 
yphylaxis against malaria, and none 
the others suffered with it. But I had 
‘n in the neighborhood of Djaposten 
r a much longer period of time than I 
id planned and had run out of quinine 
r a short time before the extra supply 


was 


rived. It was during this time that I 
had my first attack of malaria. This 


eemed to weaken me so much that even 
after | got quinine the ordinary prophy- 
actie dose did not prevent recurrence of 
It was necessary for me to 
take thirty grains a day for two months 
and then to continue with slightly smaller 
doses for two months more. 


the disease. 





Of course in camp and in traveling we 
were always very careful to have our cots 
covered with mosquito netting and to 
search the inside of the net by means of 
torch had 


But naturally in hunting 


an electric after we tucked 
ourselves in. 
in the forest and being about camp in the 
early morning and evening we might be 
bitten by Anopheles without knowing it 
This would be much less likely if one re 
sided in a screened bungalow, which is 
the usual thing at the present time for 
people living in the tropies. 

The boys are given to understand that 
all water for 
boiled in 


drinking purposes must 


always be order to avoid 
types of 


Never- 
Engle acquired dysentery 


possible dysentery or certain 
Filaria, typhus or typhoid, ete 
Dr. 
while in the 
he received medical care there he was in- 


theless, 
seloian Congo, and though 
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MESHIE IN HER 


capacitated for many months after his 
return home. 

One may acquire such things as round- 
worms (Ascaris) if the boys do not use 
boiled water for washing dishes and also 
using dish-cloths which have not 


which 


from 
been 
touched 
these animals are to be found. 


may have 


the 


sterilized and 


the ground, where ova of 


Ascaris 


is a very common infection of children 
when they are crawling around on the 


bare ground. Sometimes a child will 
contain hundreds of these worms at one 
time. The adult worms are about a 
quarter of an inch in diameter and six 


inches long. 


Hookworm is usually acquired either 
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HOME, 


by direct contamination of food or water 
or by going barefooted, but one may also 
get it by wearing leaky shoes, which was 
The extremely minute larval 
with the 

burrow 


my case. 
hookworm, coming in contact 
soles of the feet, is 
through the skin and work its way into 
the lymphatics, which it follows to the 
thoracic duct and there enters the blood 
In the blood stream it goes to 


said to 


stream. 
the lungs, works its way through the lung 
tissue into the bronchi, then goes up the 
trachea and down the esophagus, passes 
through the stomach, and finally becomes 
attached the the duo- 
denum, where it lives on the blood. 

In the Cameroun the guinea 


along walls of 


worm, 

















which is a filarian reaching a yard in 
length, is rare. However, there are 
smaller filarians which are very common. 
Perhaps the most common is the eye- 
worm, Filaria loa. The microscopic 
stage of this animal is carried by a 
tabanid fly known to the natives as 
‘*osun,’’ which is common, especially in 
dry weather. These filarians grow in 
the subeutaneous tissues and in the small 
veins and lymphatic vessels, especially of 
the extremities. This, I believe, is the 
organism that frequently causes elephan- 
tiasis. On a number of occasions when 
I assisted Dr. Lehman at operations these 
worms were found in the tissues. As a 
rule, however, they cause little incon- 
venience. 

I saw no infections of tapeworm in the 
Cameroun, but I suppose they occur 
there, as one of the gorillas we killed in 
the Kivu was very heavily infected. 

Yaws, syphilis and leprosy, though 
common, are no more likely to be ac- 
quired by white travelers in Africa than 
elsewhere. Yaws is very prevalent 
among the natives; the missionaries told 
me that the natives had regarded this 
disease much as we might regard measles, 
mumps or whooping cough, and appar- 
ently felt that everybody had to have it. 
But they had different names for the 
preliminary, secondary and tertiary 
forms of the disease and did not recog- 
nize them as stages of the same disease. 
Hundreds of lepers were being treated 
with an extract of chaulmoogra oil, which 
apparently cures this disease. 

While at Dr. Lehman’s home I saw a 
great deal of the wonderful work that 
he, like other medical missionaries, is 
doing. Great numbers of natives were 
examined for sleeping sickness, malaria, 
yaws and all sorts of other diseases and 
the infected persons were treated. Chil- 
dren who contracted sleeping sickness 
sometimes became very fat in the first 
stages of the disease; then as its effects 
progressed gradually began to waste 
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away until some looked, as all the affected 
adults did, like living skeletons. 

During the latter part of the time that 
I was in camp near Djaposten a couple 
of natives came in to my camp bringing 
a little chimpanzee, which I bought for 
three hundred and fifty franes (about 
fourteen dollars). She was a tiny little 
thing, not more than a year old and 
weighing about ten pounds. We called 
her Mon-A-Waa, Child-of-a Chimpanzee. 
Shortly after I returned to Djaposten 
she was playing with children and I 
heard them calling her Meshie-Mungkut 
(referring to her swaggering walk), and 
this name she retained. She became a 
great pet and very soon learned to sit 
beside me when I was having my meals 
in camp and to eat with a spoon and 
fork and follow me about wherever I 
went. When I drove a motor truck she 
sat beside me, but as I had no windshield 
the wind would blow in her face. This 
she disliked very much and consequently 
would keep her face so screwed up that 
absolutely every particle of skin was oc- 
cupied by wrinkles. 

To summarize briefly Meshie’s later 
history, which has been written in many 
magazines in the United States and 
abroad, she returned to America with me 
and for about four years was the com- 
panion of my children in my home. She 
was so intelligent and learned so many 
things easily that a wider and wider 
circle of people became interested in her. 
I finally took her with me on my lecture 
tours to show what a young anthropoid 
was capable of learning in a human en- 
vironment. Meshie made a great many 
friends during that time, and when she 
became too strong to be a safe playmate, 
we all parted from her with regret. She 
now has a good home and a happy life 
more in keeping with her natural state 
in the Brookfield Zoological Park of 
Chicago. 

After spending about nine months in 
the forest near Djaposten I left there, 
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having secured in that region two adult 
male gorillas, which I embalmed, as well 
as some chimpanzees and the skeletons 
of gorillas and chimpanzees which I 
salvaged from natives. I then returned 
to Yaoundé and made a trip in the direc- 
tion of Akonalinga, where I secured an- 
other fine adult male gorilla. 

Finally, having collected all the mate- 
rial originally planned by the expedition, 
I sailed for home on January 5, 1931. 

In conclusion, I wish to express my 
deep appreciation to my friends of the 
American Presbyterian Mission in the 
Cameroun for their innumerable kind- 
nesses, to the officials of the Cameroun 
for their courtesies and to the many 
natives who served our expedition faith- 
fully. 


POSTSCRIPT 


By Wiiu1AM K. Grecory 


As both Columbia Unversity and the 
American Museum of Natural History 
stood for the protection and conservation 
of the gorilla, Mr. Raven made no at- 
tempt to exceed the modest quota allowed 
the expedition officially, although in pre- 
vious years collectors had organized 
drives and secured great collections of 
gorilla skins and skeletons. Moreover, 


Mr. Raven had opportunity to witness 
the unfortunate effect, so far as the pro- 
tection of the gorilla was concerned, of 
the demand for gorilla skulls on the part 
of scientists, to such a degree that white 
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men as well as natives had in the past 
often done a profitable business in killing 
the animals and selling their skulls. The 
result had been a rapid decrease in the 
gorilla population, so that Mr. Raven, 
although by his record known to be a 
hunter and collector of the first rank, 
was compelled to hunt week after week 
in a desperate effort to come up with the 
nervous survivors of the race in this 
district. 

Nevertheless, Mr. Raven’s experience 
leads him to believe that while the 
gorilla is being rapidly exterminated in 
many localities, it may be actually in- 
creasing in others, as in the district 
northwest of Lake Edward, recently 
visited by Martin and Osa Johnson. 

Dr. Engle, whom we left at Stanley- 
ville when we started for West Africa, 
obtained the remaining records and 
photographs needed by Professor Mor- 
ton, made many interesting observations 
in the hospitals and medical research sta- 
tions along the Congo River and then re- 
turned to New York. He has summar- 
ized his impressions of the effect of white 
civilization upon native life in the Co- 
lumbia University Quarterly for June, 
1932. 

Upon each of us Africa has set the seal 
of its magic. And whenever the fancy 
strikes me I can stand again in the forest 
on the mountains near Lake Kivu and 
hear the old gorilla utter his defiant 
scream. 
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By JOHN G. JACK 


ASSISTANT PROFESSOR OF DENDROLOGY, HARVARD UNIVERSITY 


THE question is often asked, ‘‘ What is 
an arboretum, what is its purpose and 
its limitations?’’ Briefly it may be de- 
seribed as a collection of living trees and 
other plants having woody or ligneous 
stems above ground, that is, including 
shrubs and woody vines in addition to 
trees. Such a collection is understood to 
include an assortment of species brought 
together and planted for experimental, 
comparative or ornamental purposes, as 
distinguished from a plantation of one or 
few species which we designate as a 
grove. An orchard is really a form of 
an arboretum, but is usually understood 
to comprise trees planted for culinary or 
other directly economic products. Most 
arboreta are connected with or form 
parts of botanic gardens. The trees and 
shrubs which make up the collections 
may be scientifically arranged in se- 
quence according to an accepted botani- 
eal classification or they may be grouped 
according to ecological factors or for 
their uses or with considerations of land- 
seape or, as often prevails, in plantations 
where families and species are indis- 
eriminately mixed. 

While the Latin word arboretum is 
usually applied to the collection of trees 
and shrubs planted for comparative 
study or scientific purposes, the Latin 
word arbustum is sometimes used to 
designate the same thing and has essen- 
tially the same meaning. Thus we have 
the. ‘‘Arbustum Americanum’’ of 
Humphry Marshall, published in 1785, 
one of the earliest botanical publications 
in America, by a native-born American, 
on native trees and shrubs known to that 
time. In a close analysis or differentia- 
tion, the word arboretum would be 
strictly applied to trees, while the term 
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fruticetum would comprise shrubs and 
other woody plants which could not be 
classed as arborescent. But arboretum, 
as now most commonly used, includes 
shrubs and woody vines or climbers. 
However, a plant which grows as a tree 
in some situations may be reduced to a 
shrubby form in others, as in valleys or 
high, exposed parts of mountains, or a 
species of plant considered as a shrub 
may occasionally be found to become 
arborescent. Therefore the line separat 
ing a tree from a shrub may be stated as 
artificial, arbitrary and often difficult to 
establish. The definition of a tree differs 
somewhat with different authorities. 
The late George B. Sudworth, dendrolo- 
gist of the U. S. Forest Service at Wash 
ington, stated ‘‘the definition of a tree is 
based on habit rather than size, and in 
cludes such woody plants as produce in 
nature a single trunk branching more or 
less above the ground.’’ Plants which 
normally produce several stems from the 
same root are by this rule excluded, a! 
though their plural stems may sometimes 
attain large size, as in some species of 
alders, willows, ete. A scientific defini- 
tion is that given by the late Professor 
B. E. Fernow, one-time chief forester of 
the United States and afterwards head 
of the forestry departments of Cornel] 
and Toronto Universities. His definition 
is: ‘‘Trees are woody plants, the seed of 
which has the inherent capacity of pro 
ducing naturally, within their native 
limits, one main erect axis bearing a defi- 
nite crown, continuing to grow for a 
number of years more vigorously than 
the lateral axes, and the lower branches 
dying off in time.’” 

As it is not always easy to define 

1**Garden and Forest,’’ Vol. 1, p. 410, 1888. 
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whether a species is entitled to be ranked 
as a tree or a shrub, so it sometimes is 
difficult to decide whether a plant usu- 
ally classed as a herbaceous perennial 
should not be placed in the rank of 
shrubs or subshrubs, fruticose or suffruti- 
cose. For there are many so-called herbs 
which develop more or less ligneous 
crowns or short, woody stems above 
ground. Tropical or subtropical plants, 
like lantanas, heliotrope, etc., cultivated 
in northern gardens as annuals, may be 
substantial shrubs in their home environ- 
ments. A native species which may 
appear as distinctly herbaceous in its 
northern range may develop a decidedly 
woody character in its southern limits or 
under peculiar ecological conditions. 
Thus there is really no sharp dividing 
line between trees, shrubs and herbaceous 
perennials. They are more or less inter- 
related and naturally should go as a unit 
for a botanic garden of hardy plants. 
This was the intent of the trustees who 
conveyed the Arnold fund, founding the 
Arnold Arboretum, to Harvard College, 
a trust which was never fully carried out, 
as the ‘‘herbaceous plants’’ stipulated 
were never included by the management. 

With the early collections of trees 
there were usually associated shrubs, 
vines and herbs, the latter often being 
the dominant feature of what came to be 
known as ‘‘physic gardens,’’ where 
special attention was given to medicinal 
plants and to those furnishing sustenance 
among such groups as monks or priests, 
who avoided the use of animal or flesh 
foods. In past ages, hundreds or thou- 
sands of years before the Christian era, 
such peoples as the Chinese and the 
Egyptians had their gardens which con- 
tained trees, shrubs and herbs, native or 
brought from distant lands, the best col- 
lections being about temples and ceme- 
teries. 

The formation of arboreta or collec- 
tions of trees long antedates the records 
which have been handed down to us in 
the earliest writings which have been pre- 


served. Very naturally the early selec- 
tions and collections of trees, together 
with herbs, had to do with their direct 
utility, in a domestic sense, to human 
needs and desires, particularly those 
which afforded foods, spices and drugs. 
Southern Asia and Europe, now regarded 
as the natural garden in which originated 
the most useful species of our apples, 
pears, quinces, plums, almonds, cherries, 
figs, olives, oranges, pomegranates, fur- 
nished the tribes, usually regarded as 
semi-civilized, with a considerable vari- 
ety in their diet. Thus collections of 
trees or orchards were first formed long 
before books were printed about them. 
Primitive names for operation or man- 
agement, such as planting, pruning, 
grafting, ete., were in use long before 
they were written. Of course there are 
references to trees and other botanical 
objects in the early scriptural stories. 
From these it would appear that Solo- 
mon had collected a great variety of 
trees and other plants, forming an or- 
chard or arboretum of fruit trees bearing 
edible fruits, and trees producing spices, 
as well as ©o-called ‘‘ barren trees,’’ as the 
Cedar of —ebanon (Cedrus libanotica). 
In early records there is frequent men- 
tion of palms, cypress, fig, olive, cinna- 
mon, camphor and others, some of ques- 
tionable identity. However, these are 
not recorded as forming definite groups 
or collections, arboreta or orchards. 

The best available source of positive 
information concerning the trees known 
to the peoples or nations of antiquity is 
to be found in the works of Theophras- 
tus, sometimes called the ‘‘Father of 
Botany,’’ which give us the best history 
of trees known to the Greeks down to the 
third or fourth century before the Chris- 
tian era. In his famous and exhaustive 
‘‘History of Plants’’ Theophrastus de- 
scribed hundreds of kinds of plants, a 
large proportion of them with sufficient 
accuracy to enable modern botanists to 
identify and classify them in modern 
botanical terms. 
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It appears that, upon his death, Aris- 
totle left his garden, in the Lyceum in 
Athens, to his pupil Theophrastus, and 
no doubt it was in this garden and arbo- 
retum that Theophrastus made many of 
the interesting observations recorded in 
his ‘‘ History of Plants,’’ of which there 
are translations in a number of lan- 
guages. From the studies of botanical 
investigators into the identity of species 
of trees and shrubs known to Theophras- 
tus it would appear? that he was ac- 
quainted with not less than 170 species, 
belonging to 53 natural groups, in addi- 
tion to others which remain in doubt 
because of inadequate descriptions. Nat- 
urally a large proportion of these trees 
and shrubs were natives of Greece. The 
list includes a considerable number of 
great economic or historical interest, 
some of them brought from other regions. 
It is not claimed that all the species 
known to Theophrastus existed in the 
garden which he inherited from Aris- 
totle, but no doubt a considerable propor- 
tion were to be found there. Aristotle is 
understood to have written two books on 
plants before the ‘‘History of Plants,’’ 
but these did not survive the passing 
centuries and are forever lost. The 
**History of Plants,’’ by Theophrastus, 
brings us some idea of what must have 
been the interest in trees before his time, 
never recorded in writing but passing 
down from generation to generation and 
exhibiting a surprising knowledge of 
plant variations in wild species or their 
cultivated forms. In various species he 
records that some superior forms have 
been named and that when these are 
grown from seed there is likely to be de- 
generacy. Besides seeds he speaks of 
propagation by cuttings, root cuttings 
and grafting, in terms which compare 
well with many of the essays by writers 
of the present day. 

Only as a story do we know of the gar- 
den of Alcinous, which existed about 600 

2 Loudon, ‘‘ Arboretum et Fruticetum Britan- 
nicum,’’ Vol. 1, p. 17. 


years before the time of Theophrastus, or 
a thousand years before the beginning of 
the Christian era. The record of this 
garden is essentially legendary. Homer 
has given us, in the ‘‘Odyssey,’’ a picture 
of it. It probably existed and contained 
an assortment of trees, mainly those hav- 
ing an economic or esthetic value, and 
was considered wonderful in its time. 
Dioscorides, who lived and wrote his 
famous ‘‘Materia Medica’’ in the first 
century of the Christian era, gives us 
valuable information on the botany of 
his time and earlier, but of course this 
has no relation to any particular form of 
botanic garden or arboretum. 

As already stated, these early collec 
tions were essentially of utilitarian inter 
est closely related to general horticulture 
rather than of a purely arboricultural 
character, but they serve to show a trend 
to an interest in trees and shrubs which 
has finally developed into collections 
which are purely arboricultural or sylvi- 
cultural in purpose. 

The Romans seem to have largely ac 
quired their knowledge of trees from the 
Greeks, although numerous exotic species 
were introduced, so that an enumeration 
of the plants known to and introduced 
by them would show an acquaintance 
with most of the important species now 
recognized as native to Europe. Pliny 
in his famous ‘‘Natural History’’ gives 
us by far the best account of trees as 
known to the Romans in the first century 
of the Christian era. While he does not 
particularly enumerate trees as aggre- 
gated into collections or arboreta, he does 
give us an account of the most interest- 
ing kinds known to his countrymen. 
That trees, outside of orchard collections, 
were planted in groups or groves and 
highly considered, may be best shown by 
the following quotation from Holland’s 
Translation of Pliny’s ‘‘Natural His- 
tory’’ (p. 357) : 

**In old times trees were the very temples of 


the gods; and, according to the ancient manner, 
the plain and simple peasants of the country, 
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savouring still of antiquity, do at this day con- 
secrate to one god or other the goodliest and 
fairest trees that they can meet withall; and 
verily, we ourselves adore, not with more rever- 
ence and devotion, the stately images of gods 
within our temples (made though they be of 
glittering gold and beautiful ivory), than the 
very groves and tufts of trees, wherein we wor- 
ship the same gods in religious silence. First, 
the ancient ceremony of dedicating this and that 
kind of tree to several gods, as proper and pecu- 
liar to them, was always observed, and continues 
to this day. For the great mighty oak, named 
esculus, is consecrated to Jupiter, the laurel to 
Apollo, the olive to Minerva, the myrtle to 
Venus, and the poplar to Hercules.’’ 


Thus we have the ancients of two or 
three thousand years ago dedicating 
trees to gods or individuals, a custom 
which has survived through the ages and 
which we follow in dedicating particular 
trees to persons or their memories on our 
arbor days or other special occasions. 
There is no doubt that in very early times 
cemeteries, temples and monasteries were 
the centers in or about which trees of 
various sorts were introduced, thus 
forming groves or primitive arboreta, 
though without such a considered pur- 
pose. Traveling priests and explorers 
brought home new trees and other plants 
from the lands they visited. Chinese 
records tell us that the Han Emperor 
Wu Ti, who lived 140-86 B.c., through 
one of his agents or missions sent to 
southern lands, was responsible for the 
introduction of walnut, pomegranate, 
grapes and other plants.* Some of these 
are now so naturalized or incorporated 
with the original Chinese flora that their 
true native home is a disputed matter. 
Some students of history now credit the 
Chinese with being the definite pioneers 
in the formation of botanic gardens made 
up of both herbs and trees, the latter per- 
sisting longer as remnants of what might 
have been called small arboreta. 

We have unsatisfactory records of a 
Royal Garden and a garden about the 
temple of Karnak, in Thebes, Egypt, in. 

8 E. Bretsechneider, ‘‘Botanicon Sinicum,’’ 
Part 1, pp. 24-25, 1881. 


the time of Thothmes III, about 1500 
B.c., where palms and other plants were 
grown, but the variety was probably very 
limited and the place designed for 
pleasure rather than for more practical 
purposes. Very little is known of the 
gardens and botanical collections of the 
ancients for ten or twelve centuries after 
the dawn of the Christian era. From 
that time onward we know more defi- 
nitely about the botanists and botanical 
works and the gradual development of 
collections for practical use or scientific 
study. Herbs dominated in the gardens 
of ‘‘simples’’ or ‘‘physiec gardens,’’ as 
they were commonly called, which, in the 
fourteenth and fifteenth centuries were 
often attached to monasteries or to 
schools of learning where medicine was 
studied, particularly such institutions in 
southern Europe. One of the oldest and 
most famous of the collections of ‘‘sim- 
ples’’ was the botanic garden at Padua, 
Italy, which was founded in 1545 and 
still exists on the same ground. Like 
most gardens of this era, the land area 
was small and precluded the admission 
of many trees. 

Other famous gardens in Italy which 
were founded about the same time, or 
soon after that at Padua, were gardens at 
Pisa and at Bologna. The garden at 
Ziirich was founded in 1560; in France 
the most famous were the gardens at 
Montpellier, in 1598, and at Paris in 
1597, which is known to us now as the 
Jardin des Plantes. In this garden were 
grown many species of interesting intro- 
duced trees, though the collections of 
other gardens mentioned were mainly 
herbaceous. Important botanic gardens 
were established in Germany at Leipzig 
in 1579, Strasburg in 1620, Berlin in 
1679. Sweden had an established garden 
at Upsala in 1657, and in Holland the 
garden at Amsterdam dates its founda- 
tion from 1682. While none of these 
contained definite arboreta, classed as 
such, they did contain interesting exotic 
trees of economic value and gave impetus 
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to the formation of special and separate 
collections of woody plants. Among sim- 
ilar early gardens in Great Britain were 
the garden at Oxford, established in 
1621, Chelsea in 1673 and Edinburgh in 
1680. In Edinburgh there were rival 
gardens for many years, the remaining 
present one being under the University 
and Medical School. Various public and 
private arboreta were established in the 
following years and through the eigh- 
teenth century, both in continental Eu- 
rope and in Great Britain. Some of the 
publie or semi-public establishments have 
ceased to exist and private collections 
have mostly been lost through lack of 
interest by generations which succeeded 
the founders. 

Many small private collections of trees 
and shrubs were established in Great 
Britain during the eighteenth and nine- 
teenth centuries and some of these are 
well worth while visiting to-day. In the 


south of England and Ireland there are 
growing in the open air hundreds of 


species of trees and shrubs which it is 
impossible to grow in northeastern North 
America. 

The Royal Botanic Garden at Kew, or 
Kew Gardens, as we familiarly call them, 
form the center from which has emanated 
much of the inspiration which pervades 
plant enthusiasts and arboriculturists in 
all civilized parts of our globe. The 
beginning of Kew Gardens may be dated 
as from 1759 or 1760. About that time 
Princess Augusta, Princess Dowager of 
Wales, being much interested in botany, 
had set apart about nine acres of the 
Royal Garden attached to Kew House for 
the purpose of forming a physic garden, 
and an arboretum to contain all the then 
known hardy trees and shrubs. This 
appears to be about the first definitely 
designated and important ‘‘ Arboretum.’’ 
In 1772, George III inherited the Kew 
House property and united the gardens 
of the palace with those lying adjacent 
and so made up the extensive territory 
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now known as the Royal Botanic Gar- 
dens at Kew. 

Sir Joseph Banks was chosen to admin- 
ister the garden, which he did for 48 
years, during which time it prospered 
greatly and gained vast influence in the 
botanical and _ horticultural world 
through exploration and experimenta- 
tion. Following the death of Sir Joseph 
Banks in 1820, there followed a quarter 
of a century when Kew fell in efficiency, 
but after the appointment of Sir William 
Hooker to the directorship, in 1841, the 
institution soon resumed a commanding 
position in the botanical world, which it 
still holds. No botanical institution has 
been so indefatigable in exploring all 
parts of the globe for plants of economic 
or scientific interest and in distributing 
its acquisitions among botanic garden 
stations in the widely scattered British 
colonies and to botanical institutions 
wherever founded. The great herbarium 
is the most important in existence and 
with this are various museums for the 
illustration of phases of plant life. But 
the Botanic Gardens and Arboretum, 
covering 288 acres, are the special objects 
of interest to all students of living plants 
Here, in a latitude which corresponds to 
that of southern Labrador or the north- 
ern tip of Newfoundland, may be found 
the largest collections to be found within 
temperate or subtropic zones. That such 
a collection is possible in the latitude of 
London is due to the modifying influence 
of the Gulf Stream which originates in 
the tropic coasts of America and the 
Mexican Gulf. Here about 20,000 species 
and varieties of trees, shrubs and herba- 
ceous plants may be found, labeled and 
with scientific arrangement whenever 
practicable. Notwithstanding its large 
area it is interesting to note that, except- 
ing wheeled chairs propelled by man 
power, no vehicles are allowed within the 
gates of Kew, a rule which adds much 
to an atmosphere of restfulness and the 
peace of those who resort to the place for 
observation and study. 
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The proximity to London, with its 
smoke and gases, which are not conducive 
to the best growth in plants, has recently 
caused the authorities to plan and plant 
a new arboretum, for conifers at least, 
much farther from the city and it is con- 
ceivable that the time may come that the 
best part of Kew will be found in new 
quarters. 

Among the tropical or subtropical 
arboreta established or aided by the 
British Government, through Kew, may 
be mentioned the gardens at Jamaica, at 
Trinidad, in Hongkong, in New Zealand, 
Australia, India, Ceylon and South 
Africa. In all these the tree collections 
are of importance and enable the student 
to obtain some acquaintance with trees 
and shrubs of the tropics and subtropics. 
The garden at Peradeniya, in Ceylon, is 
especially noteworthy. 

Throughout Great Britain there are 
many small private collections of trees or 
arboreta, the owners of which got their 
inspiration from Kew, although much 
was accomplished through private initia- 
tive much earlier than the foundation of 
the now most famous institution. Space 
does not allow of mention of any of these. 

In Germany the Botanic Garden in 
Berlin was founded as early as 1679, in 
the heart of the city, but with an area so 
small as to preclude any considerable col- 
lection of trees. But about 40 years ago 
the formation of a new Garden at 
Dahlem, to replace the old Garden in 
Berlin, was undertaken and was practi- 
cally completed in 1909. Without doubt 
this is the most important, next to Kew 
Gardens, of botanical institutions in 
temperate zones. The area is only about 
half that of Kew, but every detail has 
been elaborately worked out for the 
plantations, for research and for study. 
Landscape effects have been strictly 
subordinated for those of a practical 
nature, unlike Kew, where vistas and 
pleasure have been considered as well as 
development along scientific lines. The 
Arboretum at Dahlem comprises an area 


of about 50 acres, the trees and shrubs 
being planted singly to give each species 
a full chance to develop its characteris- 
ties or peculiarities. The number of 
hardy species which it is possible to grow 
at Dahlem is decidedly less than is pos- 
sible near London, due to the much colder 
winters in the region of Berlin. Some 
of the group collections are already the 
most complete in existence and the insti- 
tution is a Mecca for arboriculturists, 
horticulturists and working botanists. 
Almost every forest school in Germany 
has its little arboretum, private collec- 
tions are numerous, and even the most 
progressive commercial nurseries have 
instructive groups of trees and shrubs. 

The arboretum at Les Barres (Loiret) 
France, 75 or 80 miles south of Paris, 
begun in 1825 by the famous horticul- 
tural firm of Vilmorin, was bought by the 
French government in 1866 and is now 
known as the Arboretum National de 
Barres. It stands as the best collection 
of trees in France. In the vicinity is the 
Fruticetum Vilmorinianum, forming the 
finest collection of shrubs in the nation. 
The Les Barres establishment is now used 
by the state as a school of silviculture. 

It is not here possible to more than 
mention the garden at Leningrad (St. 
Petersburg), founded in 1713, where 
Maximowicz, Regel and others did so 
much for the study and introduction of 
really hardy trees and shrubs, and of 
other botanic gardens widely distributed 
in distant parts of the Soviet Republics 
where small collections of trees may be 
found. 

While most of the arboreta of the past 
were naturally associated with or ad- 
juncts to botanical gardens, there were 
some cases where trees were given first 
attention. As already intimated, some 
of the collections have fallen into disor- 
der because of lack of endowment or the 
fact that later owners did not have the 
same interests as the founders, or some- 
times conditions of population or of cli- 
mate or environment may so change as 
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to make abandonment wise or necessary. 
Such untimely ends are always likely to 
occur, whether the enterprise is under 
private or public ownership. 

It may interest readers to know that 
in China at the present time several ar- 
boreta of considerable area are in process 
of development. Chinese students who 
have studied in the United States and in 
Europe are enthusiastic promoters of 
and workers for the enterprises which 
often receive generous, though inade- 
quate, help from public funds. 

While the Dutch in Holland have done 
much in tree study, it is the Botanic 
Garden at Buitenzorg, Java, founded in 
1817, which is world famous and without 
any doubt forms the most extensive and 
complete botanical establishment in the 
tropics. Covering an area of much more 
than a thousand acres, there has been 
assembled a bewildering collection of 
plants unequalled by any other institu- 
tion of its kind. Here may be found 
thousands of species of trees and shrubs 
from all parts of the tropics, so that no- 
where else may the student of botany get 
such a comprehensive view of the plants 
of hot climates. Through research the 
botanical achievements have been great, 
and the encouragement given to the cul- 
tivation of cinchona (quinine), cocoa, 
coffee, rubber, sugar, spices and other 
economic products has been of very great 
value not only in the Dutch East Indies 
but throughout the tropics where such 
crops are grown. 

Excepting those in the West Indies, 
which have been mentioned in connection 
with Kew and the British Government, 
no reference has been made to tropical 
gardens or arboreta in the New World. 
In the garden at Rio de Janeiro, in 
Brazil, founded in 1808, there is a good 
opportunity to study palms and other 
trees in a fine state of development, and 
the gardens of Santiago, in Chile, and at 
Buenos Aires, Argentina, have long been 
well known. 





In the Panama Canal Zone an attempt 
is being made to introduce a large assort- 
ment of useful and ornamental trees, and 
the result should be an interesting arbo- 
retum. 

While we know little of the ancient 
history of the peoples of America, it has 
been authoritatively stated that in Mex- 
ico, at the time of the Spanish Conquest, 
the Aztecs had gardens well worthy of 
the name. These gardens of the Aztecs 
were clearly of native origin and in no 
way connected with similar developments 
in the Old World. In the ‘‘ Nova plan- 
tarum animalium et mineralium Mezi- 
canorum historia’ of F. Hernandez, 
published in 1651, the oldest published 
natural history of the New World, we 
have illustrations and Aztec names of 
trees and shrubs and other plants, many 
of which probably became known, or bet- 
ter known, to Hernandez through these 
gardens. Montezuma was known as a 
patron of gardens. Among other refer- 
ences to Mexican gardens of that era the 
following description is interesting— 
‘*Sandoval took up his quarters in the 
dwelling of the lord of the place 
(Chaleo), surrounded by gardens, which 
rivalled those of Iztapalapan in magnifi- 
cence, and surpassed them in extent. 
They are said to have been two leagues 
(about five miles) in circumference, hav- 
ing pleasure houses, and numerous tanks 
stocked with various kinds of fish; and 
they were embellished with trees, shrubs 
and plants, native and exotic, some 
selected for their beauty and fragrance, 
others for their medicinal properties. 
They were scientifically arranged; and 
the whole establishment displayed a de- 
gree of horticultural taste and knowl- 
edge, of which it would not have been 
easy to find a counterpart, at that day, 
in the more civilized communities of 
Europe. Such is the testimony not only 
of the rude Conquerors, but of men of 
science who visited these beautiful reposi- 
tories in the day of their glory.’ This 

4 Prescott ’s ‘‘ Conquest of Mexico,’’ Vol. 2. 
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was in 1521, while the earliest botanic 
garden in Europe, at Padua, was not 
established until 1545. 

In North America there are now listed 
between forty and fifty collections under 
the name ‘‘arboretum’’ and at least a 
hundred other public and private or 
semi-private collections which, passing 
under the classification of ‘‘botanic gar- 
den,’’ inelude a fair representation of 
trees. A list of such institutions was 
given in the Arnold Arboretum Bulletin 
of Popular Information for September, 
1931. In that list Pennsylvania is cred- 
ited with a larger number than any other 
state, 21 being listed. What appear to be 
the oldest attempts to form tree collec- 
tions in North America, after settlement 
by Europeans, originated in that state. 
They were small in area but were valu- 
able and instructive for their time. In 
1728 John Bartram, a Quaker, known as 
a farmer, traveler and botanist, secured 
a piece of land on the banks of the 
Schuylkill River about three miles from 
Philadelphia and there established what 
became famous as Bartram’s Garden. 
There he brought together a number of 
American trees collected during his trav- 
els and also, through correspondents, 
introduced a number of species of trees 
from the Old World. He was instru- 
mental in first introducing numerous 
American trees into England. After his 
death in 1777 the garden was allowed, by 
various owners, to gradually decline un- 
til 1891, when it was bought by the city 
of Philadelphia and included in the park 
system. Few of the trees planted by 
Bartram now exist. 

Humphry Marshall, already referred 
to as the author of the ‘‘Arbustum 
Americanum,’’ a relative of John Bar- 
tram’s, about 1773 planted a collection 
of trees near West Chester, Pennsylva- 
nia, only a few of which are now living. 
Other interesting collections have been 
planted in the region of eastern Pennsyl- 
vania either privately or in connection 
with tree nurseries of a commercial na- 
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ture. Perhaps the most promising is the 
Morris Arboretum, originally privately 
established and now under the manage- 
ment of the botanical department of the 
University of Pennsylvania. 

About 95 years ago H. W. Sargent, 
upon an estate known as Wodenethe, 
near Fishkill-on-the-Hudson, New York, 
planted a large variety of native and 
foreign trees, with conifers prevailing, 
which became a widely known private 
arboretum and without doubt did much 
to promote the public interest in trees 
and in landscape art. 

It is impossible to enumerate in this 
article the many smaller arboreta started 
within the past half century and which 
have been of much help to students of 
trees. Some of these collections still ex- 
ist and are growing, others have per- 
formed their educational mission and 
have fallen into decay. 

Inhabitants of the far north find an 
instructive arboretum at the Central 
Experimental Farm at Ottawa, Canada, 
which has acted as the parent of subsid- 
iary small experimental collections at 
numerous stations from Nova Scotia to 
3ritish Columbia. This central Cana- 
dian station may be classed as a National 
Arboretum. Such an institution has been 
advocated for many years for Washing- 
ton, in the District of Columbia, but, 
although a large tract of land has been 
acquired, money for construction work 
has not been appropriated. The site is 
good and such an establishment in the 
national capital should become an impor- 
tant educational feature. Like the Brit- 
ish Kew Gardens such an institution, 
with the cooperation of the Department 
of Agriculture and the National Her- 
barium, and other advantages, might 
well become a Mecca-like center to which 
government experiment stations, colleges 
and others forming arboreta might nat- 
urally turn for help. 

Existing arboreta scattered over the 
country vary in scope from that which 
specializes only in one family or genus 








and their variations, as the so-called 
‘*Hemlock Arboretum,’’ to those of such 
a broad scope as to include all kinds of 
ligneous plants which may be grown in 
the particular region and climate in 
which the establishment is_ located. 
Many of our colleges and agricultural 
experiment stations have now established 
arboreta as a part of their educational 
equipment, and parks and the U. 5S. 
Forest Service have developed and are 
developing collections of very decided use 
in furnishing instruction to the public or 
as testing grounds of the comparative 
adaptation and values of trees in forestry 
or park plantations. A good example of 
what parks may do may be cited in the 
ease of the Rochester (N. Y.) City Parks, 
which contain one of the finest named 
collections of trees and shrubs to be 
found in our cold temperature zones. 
Jolden Gate Park in San Francisco 
boasts a very fine and extensive collection 
of trees and shrubs adapted to the Pacific 
coast in California. 

Among arboreta connected with for- 
estry work or silviculture, we can here 
only refer to the Wind River Arboretum, 
Columbia National Forest, near Carson, 
in Skamania County, Washington, about 
eight miles north of the Columbia River 
and located at about 1,200 feet above sea- 
level. Here possibly useful species of 
trees, chiefly conifers, from all temperate 
parts of the globe are being tested espe- 
cially for silvicultural or reforestation 
purposes. The number of species grown 
is limited chiefly to those of known value 
or probability of adaptation, so that the 
student of dendrology and forestry may 
see the actual behavior of species under 
the prevailing conditions of the region 
in which they are grown. Although only 
started in 1912 upon a few acres, the 
experiment has proved of real interest 
and will be enlarged as more area is re- 
quired. It is here referred to as an illus- 
tration of what is now being attempted 
throughout the country. 

In recent years in the eastern United 
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States there have been several large 
undertakings to build up extensive col- 
lections of trees and shrubs. Perhaps the 
most important and most promising is 
the Morton Arboretum at Lisle, Illinois, 
about twenty-five miles from Chicago. 
This was founded by the late Joy Morton 
in memory of his father, J. Sterling Mor- 
ton, one time U. 8. Secretary of Agricul- 
ture. It was begun in 1921, and every 
effort is being made to create one of the 
most complete institutions of its kind in 
the country. 

A still more ambitious enterprise is 
that which is being planned for the 
vicinity of Cleveland, Ohio, and is tenta- 
tively known as the Holden Arboretum. 
These last two arboreta are in almost 
exactly the same latitude and both must 
come under the influence of the Great 
Lakes, so that experiments and tests car- 
ried on by two such museums of living 
plants should prove interesting and pro- 
vide valuable practical and scientific 
data. 

The arboreta which form part of the 
collections of the New York Botanical 
Garden and of the Brooklyn Botanic 
Garden, which has the advantage of 
proximity to Prospect Park, have cer- 
tainly been important as educational 
features of these establishments, although 
their existence goes back only two or 
three score years. 

Many of the foregoing institutions, 
besides others not here mentioned, un- 
questionably derived inspiration and 
much help from the Arnold Arboretum, 
of Harvard University, in Boston, which 
may well be considered as having in- 
spired much of the interest in dendrology 
and arboriculture in North America 
during the past fifty or sixty years. 

As much has been written about this 
institution and its work it is not neces- 
sary to recapitulate its past history here 
in detail.° The property of Harvard 

5 See ‘‘The First Fifty Years of the Arnold 
Arboretum,’’ by Professor C. 8. Sargent, in 
Journal of the Arnold Arboretum, Volume 3, 
January, 1922. 
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University, an agreement was made with 
the City of Boston to open it to the pub- 
lic provided that the city build and 
maintain roads and give police protec- 
tion, leaving to the college full control 
of all plantations and experimental work 
over the more than 250 acres of ground. 
Seed collecting and plantings in nurseries 
were begun in 1872, but various delays 
did not allow of any of the permanent, 
systematic plantings until the spring of 
1886. The Arboretum was fortunate in 
enjoying exceptional opportunities for 
the collection of seeds, both North 
American and from the Old World, and 
it soon became the medium of extensive 
exchanges of plant material with institu- 
tions and interested individuals at home 
and abroad. It has been instrumental in 
introducing into cultivation many hun- 
dreds of species of trees and shrubs hith- 
erto unknown in American gardens and 
its influence in that way certainly was 
important and far-reaching in enriching 
plantings in parks and gardens. 

Besides such activities the Arnold 
Arboretum through its educational 
propaganda by members of the staff and 
working force has, in the past, exerted 
a powerful influence in arousing and 
holding a public interest in arboriculture, 
horticulture, landscape and park devel- 
opment, and in forestry. For ten years, 
between 1888 and 1897, the weekly Gar- 
den and Forest, edited by Professor C. 
S. Sargent, was probably the most influ- 
ential medium of the time in arousing an 
interest in plant life as related to our 
gardens and forests. But many other 
scientific publications have emanated 
from the institution and it has been a 
study and research station for a large 
number of American and foreign stu- 
dents in dendrology and forestry. 

With the establishment of so many new 
arboreta and botanical gardens through- 
out the country, the burden once carried 


by the Arnold Arboretum has become. 


distributed and it may be that it accom- 


plished a greater public service in the 
past half century than it is likely to do 
in future, although it now enjoys a vastly 
increased income as compared with the 
meager $3,000 a year from the Arnold 
legacy when work was begun in 1872. A 
dream of those who have worked for the 
institution is a chain of stations in vari- 
ous parts of the country with differing 
climatic and ecological conditions, so 
that a better knowledge may be gained 
of trees and shrubs adapted to the vari- 
ous regions. Already such a station has 
been well established at Soledad, near 
Cienfuegos, Cuba, where the Atkins In- 
stitute of the Arnold Arboretum is in- 
tended to have a representation of useful 
and otherwise interesting trees and 
shrubs adapted to the tropics or subtrop- 
ies of Cuba. It is hoped to specialize in 
the bringing together of as many as pos- 
sible of the West Indian or Central 
American trees, many species of which 
are rare or fast disappearing. Cuba is 
particularly rich in species of palms, 
some of which are widely scattered and 
little known. This group is a difficult 
one to study and this may be best done 
by bringing living specimens together 
for comparison. Not all kinds of palms 
will thrive in the climate of Cuba, but 
already more than 225 species and varie- 
ties of palms have been brought into 
cultivation in the Soledad garden. This 
station is an illustration of what may yet 
be established in other parts of conti- 
nental America in connection with the 
Arnold Arboretum with its fine library 
and extensive herbarium in which special 
students may carry on research supple- 
mentary to their studies in living collec- 
tions. 

Under other private, college or govern- 
ment auspices such work is already being 
done in boreal and in warm temperate 
localities, on the Atlantic and Pacific 
slopes, on our plains and under such 
xerophytic conditions as prevail in 
Arizona. 
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THE PROBLEM OF THE ORIGINS OF ALCHEMY 


By Professor TENNEY L. DAVIS 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


A NUMBER of recent publications on 
the origins of alchemy, in particular 
those of Hopkins,’ Barnes*® and Parting- 
ton,® make it apparent that a reconsidera- 
tion of the whole matter is desirable and 
that a careful definition of the problem is 
necessary. 

The name of alchemist to most people 
probably suggests a medieval figure of a 
man surrounded in his laboratory by the 
apparatus of chemistry, furnaces, re- 
torts, crucibles, bottles, specimens of 
animal, vegetable and mineral oddities, 
an aged man perhaps, blackened by the 
soot of his labors and still fired with the 
enthusiasm of his fantastic quest for an 
elixir of long life or of immortality or for 
a philosopher’s stone by which base 


metals might be converted into gold and 
silver. The picture is plainly the picture 
of a chemist who is devoting his chem- 
istry to very special purposes. A man 
might conceivably be a chemist, but, if 
he were not applying his art to the 
search for the elixir or for transmutation, 


he would be no alchemist. Another de- 
siring the same results, but without 
knowledge or practice in chemistry, 
might perhaps seek to attain them by 
fasting or by prayer, by systematic deep 
breathing or by magic ceremonials. He 
also would be no alchemist. The desiring 
of the objectives is not enough, nor is the 
effort to procure them unless it be by 
chemical means. We therefore conceive 
alchemy to be the search or the effort, 
whether successful or not, by chemical 
means to prepare a medicine of longevity 
or immortality, or by chemical means to 


1 Arthur John Hopkins, ‘‘ Alchemy, Child of 
Greek Philosophy,’’ Columbia University Press, 
1934. 

2 William H. Barnes, Nature, 135: 824, 1935. 

8 J. R. Partington, Nature, 136: 287-288, 1935. 
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prepare authentic noble metal from base 
metal or both—the pursuit of either or 
both of these objectives by chemical 
means. The beginnings of that search 
are the beginnings of alchemy. 

This conception of alchemy is in agree- 
ment with ancient usage. The Alexan- 
drians and Byzantines had xynwa, but 
al-kimiya first appeared in Europe 
among the Arabs about the eighth cen- 
tury. The medieval Latins made clear 
distinction between chemia (or chimia) 
and alchemia (or alchimia), the latter 
term at first meaning chemistry of Arabic 
origin but soon taking on precisely the 
meaning which we have assigned to it in 
the foregoing, being reserved for the 
special quests by which, as it happens, 
Arabic alchemy was characterized and 
distinguished from the chemistry of the 
Alexandrians and Byzantines. Writers 
of the time of Paracelsus discussed the 
solid contributions to chemistry which 
were made by the alchemists. The dis- 
tinction appears clearly in the writings 
of Boyle and of Boerhaave, but there 
were in their time, as there have been 
since, those who failed to distinguish 
sharply between alchemy and the ideas 
and practices which were often but not 
always necessarily associated with it. 

While all writers on the history of 
chemistry seem to be in agreement with 
our conception of alchemy, and many 
have indeed spécifically defined it as we 
have, some of them have frequently pro- 
ceeded in their writings to use the name 
in other senses and have thereby in- 
creased the difficulties of discovering the 
origins of the art. Berthelot has called 
alchemy a pseudo-science, and has stated 
that its relation to the science of chem- 
istry, which he says grew out of it, is the 
same as that of astrology to astronomy. 
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Alchemy has been called primitive chem- 
istry, and any chemistry which is ancient 
enough or sufficiently crude has been 
ealled alchemy. Documents of practical 
chemistry, like the Leiden and Stock- 
holm papyri, and documents of cosmol- 
ogy, like the Emerald Table of Hermes 
Trismegistos, which contains no chem- 
istry whatever, have been described as 
documents of alchemy. The ‘‘Introduc- 
tion,’’ which constitutes the first volume 
of Berthelot’s great ‘‘Collection des 
Anciens Alchimistes Grees,’”* is identical 
with the material which constitutes the 
large part of his ‘‘ Introduction a 1’Etude 
de la Chimie des Anciens et du Moyen 
Age.’” Berthelot used the two names 
indifferently, and reached conclusions 
which do not apply strictly either to 
chemistry or to alchemy. 

The history of man divides itself natu- 
rally into epochs which correspond to 
man’s increasing ability to apply chem- 
istry to practical purposes. Stone Age 
man made use of the materials which 
nature provided and of objects which he 
was able to fashion from them by physi- 
cal means. His materials included stone, 
wood, clay, ete., meteoric iron and native 
gold, silver and copper. After he had 
mastered fire, he began to carry out 
chemical processes in the smelting of ores. 
The sequence of the chemical ages com- 
menced—the Bronze Age, the Iron Age, 
the Steel Age and the present Nitrogen 
Age. The old mythologies tell of metal- 
lurgists—Tubal Cain, Hephaistos-Vulcan 
and the dwarfs who lived under the earth 
and made the hammer for Thor. A dis- 
eussion of the beginnings of chemistry 
is a discussion of the beginnings of civili- 
zation wherever and whenever they 
occurred. 

Chemistry accomplished marvelous 
things. New and altogether surprising 
phenomena were discovered. It seemed 
no extravagant hope that chemical proc- 

+ Paris, Steinheil, 1888. 

5 Paris, Steinheil, 1889. 268 pages out of 301 
pages of text. 


esses might lead to the elixir and to trans- 
mutation. Alchemy arose at a time when 
much chemistry was already known. It 
was not pre-chemistry. It arose in con- 
sequence of a pre-existing knowledge of 
chemistry. 

The same conclusion follows from our 
definition of alchemy as the search for 
the elixir and for transmutation by 
chemical means. Without the means, 
how could one conduct the search with 
them ? 

If the ancient Egyptians considered 
gold to be an elixir of life, as supposed 
by Elliot Smith and by Moret,° or if they 
actually used it for that purpose, we are 
not therefore justified in concluding that 
they were engaged in the practice of 
alchemy. To fulfil our definition they 
must have been trying to make real gold 
artificially by chemical means, as the 
Chinese were trying probably as early as 
the third century B.c., in order that they 
might use it as a medicine of longevity or 
of immortality. The Latin workers who 
later attempted by chemical means to 
make gold potable, and hence of readier 
application as an elixir, were alchemists 
pursuing one of the two prime objectives 
of their art. They would equally have 
been alchemists if they had been trying 
to prepare an elixir by the chemical 
treatment of limestone or of iron or of 
barley malt or of any substance what- 
ever. 

Primitive man, thinking about the 
world, early developed theories, at once 
scientific and religious, cosmological and 
epistemological, physical and metaphysi- 
eal, which supplied him with a general 
explanation of the order of things, a 
background upon which special theories 
for special purposes were later super- 
structed. The oldest such doctrine, 


6 Elliot Smith, ‘‘The Ancient Egyptians,’’ 
London, 1923, pp. 205, 206; Moret, ‘‘ Le Rituel 
du Culte Divine,’’ Paris, 1902, cited by Wiede- 
mann, ‘‘Das alte Agypten,’’ Heidelberg, 1920, 
p. 343; both cited by Partington, ‘‘ Origins and 
Development of Applied Chemistry,’’ London, 
1935, p. 23. 
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almost universally prevalent, seems to 
have been that of the ‘‘two contraries,”’ 
of the father god or positive principle, 
hot, active, fiery and light, and the 
mother goddess or negative principle, 
cold, passive and heavy, by the interac- 
tion or combination of which all things 
in the world were produced and ordered.’ 
In due course the general doctrine was 
applied to the explanation of chemical 
phenomena—by Zosimos and others. 
Chemical theories arose. The beginnings 
of these chemical theories are something 
that may be discovered and discussed, but 
they are not the beginnings of alchemy. 

The primitive doctrine of the ‘‘two 
contraries’’ prevailed in Egypt and in 
Mesopotamia at a very early time. When 
chemical and alchemical matters aroused 
interest and became subjects of thought 
and discussion, they were of course dis- 
cussed in the language of the prevailing 
idea-system. An account of the applica- 


tion of the fundamental doctrine of the 
two opposites* to the description of 


chemical phenomena constitutes a veri- 
table cross-section of the history of chem- 
istry, an account of the sulfur and 
mereury of Zosimos and Jabir, of the 
phlogiston of Stahl and Scheele and 
Priestley, down to the beginning of the 
nineteenth century. The Leiden and 
Stockholm papyri, recipe books of prac- 
tical chemistry of the third century, make 
no reference to the doctrine. Other 
treatises of about the same time are per- 
vaded by it, and from that time onward 
the association between chemistry and 
ideas based upon the doctrine of the 
‘*two contraries’’ is well-nigh invariable 
—an invariable but a one-way associa- 

7 For a fuller discussion of the distinction be- 
tween the really chemical and alchemical doc- 
trines on the one hand and, on the other, the gen- 
eral cosmological and scientific background on 
which they stand, see the article on ‘‘ Primitive 
Science, the Background of Early Chemistry and 
Alchemy,’’ Jour. Chem. Education, 12: 3-10, 
1935. 

8 Including, of course, its expansion into the 
two pairs of contraries of Aristotle and of the 
pre-Mosaic cosmologists. 


553 


tion, for the ideas in question are always 
found where chemical matters are being 
discussed, but chemistry is not invariably 
present, as scholars have failed suffi- 
ciently to note, in all discussions which 
are based on the ancient doctrine. Docu- 
ments which contain no. chemistry—the 
Emerald Table of Hermes Trismegistos 
is a notable example—have mistakenly 
been regarded as documents of chemistry 
and even of alchemy, because they are 
clearly pervaded by the doctrine upon 
which so many chemical discussions are 
based. 

The doctrine of the ‘‘two contraries’’ 
appears in discussions of a non-chemical 
character, it appears in third century 
Alexandrian chemical texts and in Chi- 
nese alchemical treatises of the second 
century and later. The Alexandrians 
and the Chinese alike had the same gen- 
eral dualistic background of nature 
theory, idea-system or world concept 
Indeed, the Chinese Yin-Yang 
probably an importation from Egypt or 
Mesopotamia, although the matter is not 
important at the present point in our 
argument. The Alexandrians, interested 
in the chemical processes of smelting the 
metals, of alloying them and of altering 
their colors in various ways, described 
their experiments and speculations, natu- 
rally enough, by means of a vocabulary 
which arose out of the dualistic theory 
The Chinese alchemists, interested, as we 
shall see, in the chemical preparation of 
an elixir and in actual transmutation, 
likewise spoke from the point of view 
which prevailed among them. It is natu- 
ral that the language of the Alexandrian 
chemists should resemble that of the 
Chinese alchemists, all the more so as it 
was the practice of the time to name the 
reagents obliquely and to maintain 
secrecy by describing the processes in 
parables or in fantastic language. We 
have elsewhere pointed out® the simi- 


®In the introduction and notes which ae 
company Lu-Ch’iang Wu’s translation of the 
‘<Ts’an T’ung Ch’i’’ of Wei Po-yang, Isis, 18: 
210-289, 1932. 
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larity between certain passages of the 
Chinese alchemist, Wei Po-yang, and 
passages of Zosimos and other Alex- 
andrians—from which we wished to con- 
clude merely that the Chinese and the 
Alexandrians both possessed a dualistic 
scientific background and that both had 
the mental habits of their times. From 
the evidence alone of this similarity, we 
are not willing to conclude, as Parting- 
ton’?® wishes to do, that the Chinese and 
Alexandrian treatises and traditions are 
necessarily related at all closely or that 
one is derived from the other. Nor does 
the similarity of language prove a simi- 
larity of aim. The aim of the author 
is to be discovered in his statements. 
Because Wei Po-yang was writing of 
alchemy, it does not follow at all that 
Zosimos and the Alexandrians who used 
a similar language were also writing of 
it. If they were, it ought to be possible 
to find them saying so. 

Quite another matter it is when we find 
that the ‘‘Speculum Alchemiae’’ of 
Roger Bacon describes a process for the 
preparation of the philosopher’s stone 
identical with that which Wei Po-yang 
more than twelve hundred years earlier 
described for the preparation of the pill 
of immortality." This is real evidence 
of the probable origin of European 
alchemy. 

The ancient Egyptians had so many 
things that it would be extraordinary if 
they did not have alchemy. Partington™ 
states that ‘‘Napier says the idea pre- 

10 Partington, Nature, 136: 288, 1935, says: 
‘*Many points of contact between these and 
other statements in the Chinese treatise and in 
the Alexandrian treatise can be found, so that 
the general conclusion of Dr. Wu and Professor 
Davis, who do not favor much relation, is 
scarcely borne out by detailed examination: they 
cite, in fact, several parallels with Zosimos in 
the notes and could have cited a good number 
more. These notes suggest parallels with later 
works on European alchemy .. .’’ 

11 Isis, 18: 243, 277, 1932. 

12 Partington, ‘‘Origins and Development,’’ 
ete., p. 27, citing Napier, ‘‘ Manufacturing Arts 
in Ancient Times,’’ Paisley, 1879, p. 4. 


vailed in ancient Egypt that gold was the 
only true metal, other metals being dif- 
ferent varieties of and convertible into 
gold, an idea which persisted as alchemy, 
but gives no authority for this statement ; 
the idea is almost the same as that of the 
Arabian alchemist Abu’l-Qasim al-Iraqi 
in the thirteenth century a.p.’’ We must 
scrutinize the language carefully. If the 
Egyptians believed that other metals are 
artificially convertible into gold, then 
they believed in the truth of alchemy. 
Perhaps they believed, as the medieval 
alchemists did, that base metals in the 
earth are constantly undergoing a natu- 
ral and spontaneous change or growth by 
which they are slowly converted into 
gold. The same idea appears in the writ- 
ings of ‘‘Liu An’’ or ‘‘Huai-nan-tzii’’ 
(died 122 B.c.), the first Chinese who is 
supposed to have written on alchemy, 
by tradition a master of the art. John- 
son,* says that he taught that ‘‘gold 
grows in the earth by a slow process, and 
is evolved from the immaterial principle 
underlying the universe, passing from 
one form to another up to silver and then 
from silver to gold.’’ The belief that the 
conversion can be accomplished artifi- 
cially is belief in the truth of alchemy, 
and the effort to bring it about by chemi- 
eal means is the practice of alchemy. 
But there is at present no evidence that 
the ancient Egyptians were practicing 
the art. Indeed, the Alexandrians who 
had access to much of the culture of an- 
cient Egypt do not seem to have prac- 
ticed it. 

In his recent book on ‘‘ Alchemy, Child 
of Greek Philosophy,’’ Professor Arthur 
John Hopkins defends two principal 
theses, first, that the Alexandrian chem- 
ists, or alchemists as he calls them, were 
interested in imitating the precious metals 
by alloying or by staining or tincturing 
base metals to the appearance of the 
noble ones, that they were interested in 


.the color more than in the substance of 


18 Johnson, ‘‘A Study of Chinese Alchemy,’’ 
Shanghai, 1928, p. 75 fn. 
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THE ORIGINS OF ALCHEMY 


the metals, and second that the theoreti- 
eal basis of Alexandrian and of later 
European alchemy was derived from 
Greek philosophy, that alchemical the- 
ory arose out of the impact of the practi- 
eal chemical arts of the Egyptians upon 
the speculative philosophy of the Greeks. 
The two points are not dependent upon 
each other. The first is one which Pro- 
fessor Hopkins has set forth clearly and 
convineingly in a number of earlier 
articles..* It appears to be fully estab- 
lished—and we shall devote no more 
space to it in the present paper, except 
to mention that the Alexandrian chem- 
ists, practicing the imitative arts of the 
earlier Egyptians, were well aware that 
their products were not the genuine ma- 
terials. They no more thought their yel- 


low alloys and tinctured metals to be 
real gold than we think German silver 
to be real silver or artificial silk to be 
identical with the product of the silk- 
worm. If Hopkins’s view is correct, then 
the Alexandrians were not practicing 


alchemy. There still remains open the 
question of the origins of that indubita- 
ble alchemy which the Arabs possessed 
and transmitted to the medieval Latins. 

With the second of Professor Hop- 
kins’s contentions we are unable to 
agree. Since the Alexandrians had no 
alchemy, it seems improper to suppose 
that they had alchemical theory. They 
had chemical theories for their practical 
chemistry. They believed in the unity 
of matter, but it can not be maintained 
that that notion was original with the 
Greeks. They adhered to the idea-system 
of their time. For the interpretation of 
chemical phenomena they had theories 
which were based upon the ancient doc- 
trine of the ‘‘two contraries.’’ And that 
doctrine is much older than Greek phi- 
losophy. Having arisen in the darkness 

14 Hopkins, Screntiric Montuty, 6: 530-537, 
1918; Cairo Scientific Journal, 11: 159-169, 
1923; Isis, 7: 58-76, 1925; ‘‘Studien zur 


Geschichte der Chemie, Festgabe fiir Edmund 
O. von Lippmann,’’ Berlin, 1927, pp. 9-14. 
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before known history, it gave rise to a 
persistent and uninterrupted stream of 
thought which flowed around, through 
and past the glory of Greek philosophy 
and dominated chemical thought—per- 
haps to the present—certainly to times 
as recent as those of Lavoisier and the 
Chemical Revolution.*® 

The medieval alchemists derived their 
alchemy from the Muslims, and our ques- 
tion becomes—Whence did the Muslims 
derive their alchemy? Evidently not 
from the Alexandrians. But they did 
derive from the Alexandrians the chemi- 
eal art of changing the color of the 
metals, and apparently combined that 
art and its accompanying theory with 
the alchemical tradition, of the elixir and 
of real transmutation, which they de- 
rived from some other source. Both tra- 
ditions are found in the Arab treatises 
and in the Latin writings which are 
based upon them, often confused but fre- 
quently in such fashion that they may 
be distinguished. In the tract ‘‘de Al- 
chemia,’’ which is ascribed to Albertus 
Magnus, the author says concerning 
alchemy that ‘‘through this art metals 
which are corrupt and imperfect in the 
mines are brought to perfection.’"* He 
says: ‘‘I] began more diligently to keep 
vigil with the decoctions, sublimations, 
solutions, distillations, cerations, calcina- 
tions, and coagulations of Alchemy, and 
with many other labors, until at length 
I found the transmutation to be possible 
into sun (gold) and moon (silver) which 
are much better than any natural mate- 
rial in every test and hammering.’”” 

15 Nierenstein, reviewing Hopkins’s book in 
the Journal of the American Chemical Society, 
58: 539, 1936, says: ‘‘There is no doubt what- 
ever that the idea of transforming one form of 
matter into another is the logical consequence of 
Aristotle’s philosophy of matter’’ (with which 
we agree fully), but adds—‘‘and that the whole 
idea of ancient chemistry is imbued by the 
philosophy of Aristotle’’ (which is not the case 
by any means). 

16‘*Theatrum Chemicum,’’ Vol. Il, p. 488, 
Ursellis, 1602. 

17 Ibid., p. 486. 
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Although one may question whether the 
material which is better than gold in 
every test and hammering is really the 
same as actual gold, the passage never- 
theless appears to assert the truth of 
alchemy. Another passage in the same 
work clearly represents the Alexandrian 
tradition. ‘‘All metals arc transubstan- 
tiated into sun and moon which are equal 
in all respects to the natural materials 
in all operations, except that the iron of 
Alchemy is not attracted by the magnet 
and the gold of Alchemy does not glad- 
den the heart of man, nor cure leprosy, 
and a wound festers which is made by 
means of it, a result which does not occur 
from natural gold. In all other opera- 
tions, such as hammering and the test, it 
is like the natural material, and its color 
lasts forever.’"* The material which 
makes the festering wound is evidently 
brass or a similar alloy of base metals. 

Arabic alchemy, and that of the later 
Europeans, contains other elements 
which were not derived from Alexandria. 
Professor R. Winderlich,”® discussing the 
researches of Julius Ruska on the al- 
chemy of al-Razi, says: ‘‘ Alchemy as pre- 
sented by al-Razi must have been pre- 
ceded by a development that did not 
occur on Greek soil, for he uses sub- 
stances, such as sal ammoniac, that were 
entirely unknown to the Greeks, and 
which for the most part bear Persian 
names. The logically thought-out the- 
ory of alchemy, firmly rooted in experi- 
ment, must have grown up in Persian 
soil.’’ His evidence may indicate that 
alchemy came to the Arabs from Persia, 
but it certainly does not indicate that it 
originated in Persia. Perhaps it came 
to Persia from China. 

The earliest alchemy with which we 
are acquainted is that which appeared in 
China in the third or fourth century B.c. 
It seems to have been of indigenous 
Chinese growth. The mystical philoso- 


18 Ibid., p. 495. 
19 Jour. Chem. Education, soon to be published. 


- 


phy of Taoism gave practical men a 
strong motive for wishing to prepare the 
pill of immortality. The dualistic Yin- 
Yang doctrine, which Liang*® has shown 
did not prevail in the earliest Chinese 
thought but appeared full-grown at 
about the time that alchemy arose, evi- 
dently supplied a scientific background 
upon which alchemical theory and prac- 
tice could flourish. The similarity of the 
Chinese doctrine to the doctrine of the 
‘‘two contraries’’ which had existed at 
an earlier date in Egypt and in Meso- 
potamia suggests that the Chinese doc- 
trine was an importation from one of 
these places.”* It of course does not fol- 
low that alchemy was also an importation 
into China. While the doctrine of the 
**two contraries’’ led in the minds of the 
Alexandrians and later Europeans to a 
dualistic theory for the explanation of 
chemical phenomena, the same doctrine 
in the minds of the Chinese, who were 
not interested in chemical theory but 
were pursuing the practical end of pre- 
paring the pill of immortality, led to a 
theory of alchemy. Perfection of all 
kinds was to be procured by a proper 
balance of Yin and Yang. Wei Po- 
yang’s process for the preparation of 
the pill of immortality, by the interaction 
of Yin and Yang in a closed container 
around which the fire, gentle at first and 
increased as the treatment advanced, was 
made to reverberate, is the same as that 
of the author of the ‘‘Speculum al- 
chemiae,’’ ascribed to Roger Bacon, for 
the preparation of the philosopher’s 

20 Ch’i-Ch’ao Liang, ‘‘On the Origin and Evo- 
lution of the Doctrines of Yin-Yang and Wu- 
hsing’’ (in Chinese), Zastern Miscellany, Shang- 
hai, Vol. 20, No. 10, pp. 70-79, 1923. Discussed 
in Screntiric MONTHLY, 31: 225 7f., 1930, and in 
Isis, 18: 216 7f., 1932. 

21 For a fuller discussion of the extra-Chinese 
origin of Yin-Yang and of the distinction be- 
tween chemical and alchemical theory, see the 
article on ‘‘The Dualistic Cosmogony of Huai- 
nan-tzi and its Relations to the’ Background of 


Chinese and of European Alchemy,’’ /sis, soon to 
be published. 
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stone from the sulfur and mercury prin- 
ciples.** There is no doubt of the general 
similarity between the methods and doc- 
trines of the Chinese alchemists and those 
of the Muslims and later Europeans. 
Since the Alexandrians had no al- 
chemy, it is impossible that alchemy 
could have been imported into China 
from Egypt and unlikely that it was im- 
ported from Mesopotamia, where the 
dominant idea system was closely akin to 
that of Egypt and where, also, there is no 
evidence that alchemy was practiced. 
The possibility, however unlikely, is not 
excluded that alchemy may have been 
imported into China from India. At the 
same time the possibility remains open 
that Egyptian chemical knowledge and 
practices were imported into China, 
where the evident marvel of them led 
the Taoists to hope that they might sup- 
ply means for the attainment of immor- 
tality. The similarity of the apparatus 
and reagents of the Alexandrian chemists 
and of the Chinese alchemists, the com- 
mon interest in cinnabar and in mercury, 
are considerations which give plausibility 
to the speculation. Perhaps a knowledge 
of chemical behavior and of the equip- 
ment by which the behavior may be ex- 
hibited, controlled and applied came to 
China along with Yin-Yang from Egypt 
or Mesopotamia. But we must insist 
that the speculation applies to chemical 
knowledge and practice, not to chemical 
or alchemical theory. For the Chinese 
were not interested in chemical theory 
nor the Alexandrians in a theory of 
alchemy—and the dualistic chemical the- 
ory of the Alexandrians is later, perhaps 
several centuries later, than the dualistic 
alchemical theory of the Chinese. The 
similarities must be matched against the 
differences. The differences are evi- 
dences of a difference of origin for those 
portions of their respective doctrines and 
practices which differ from one another 
—and they appear to be precisely that 
22 Discussed in the place last cited. 


——-— 


dedi 


the Chinese were pursuing the objectives 
of alchemy. 

The Chinese alchemists were attempt- 
ing to make real gold artificially, not 
because of its intrinsic value but because 
of its magical efficacy. They wished to 
procure longevity by eating food out of 
vessels which were made from it. They 
wished to compound from it edible pills 
of immortality by the eating of which 
they would be converted into Hsten or 
benevolent immortals. Such characteris 
tically alchemical objectives were not 
pursued by the Alexandrians, who 
wanted the yellow imitation of gold be- 
eause of its commercial value. The 
Chinese, wanting real gold for the com- 
pounding of the medicine, did not care 
whether the metal was of natural origin 
or resulted from the processes of al- 
chemy: the two were identical. The 
notion that the noble metal itself was the 
material of the elixir seems to have sur 
vived in the motive which impelled the 
Arabs and medieval Latins to prepare an 
elixir of potable gold, but the later al 
chemists hoped only to procure longevity 
from it. Mohammedanism and Chris- 
tianity promised them an immortality 
anyway. The notion of Hsien does not 
appear in European alchemy at all. But 
the extraordinary powers of the jimni of 
the Arabian Nights are so like those of 
the Hsien that we wonder whether the 
Arabic word jimn may not be derived 
from the Chinese Hsien. 

Some of the dominant characteristics 
of Chinese alchemy are made clear by 
the following remarkable passages from 
Ko Hung’s chapter on the Yellow and 
the White (trans. Wu), written about 
317-332 A.D. 


It is another story with the Chén Jen (Men 
of Truth, Men Proficient in the Art, Sages). 
For they make gold with the purpose, not of 
getting rich, but of becoming Hsien by eating 
it. Therefore it is written in the Book, ‘‘Gold 
can be made wherewith people can be raised 
above this worldly life.’’ Silver may be eaten 
for similar ends but is not as effective as gold. 
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Then I asked further, ‘‘Why should we not 
eat the gold and silver which are already in 
existence instead of taking the trouble to make 
them? What are made will not be real gold 
and silver but just make-believes.’’ 

Said Chéng Chiin in reply, ‘‘The gold and 
silver which are found in the world are suitable 
for the purpose. But Tao-shih (Seekers of the 
Way) are all poor; witness the adage that Hsien 
are never stout and Tao-shih never rich. Tao- 
shih usually go in groups of five or ten, counting 
the teacher and his disciples. Poor as they are, 
how can they be expected to get the necessary 
gold and silver? Furthermore, they can not 
cover the great distances to gather the gold and 
silver which occur in nature. The only thing left 
for them to do is to make the metals themselves. 

‘*In that they are the essences of the medi- 
cines, the gold and silver made are superior to 
those found in nature. ... 

‘*The gold obtained by successful compound- 
ing is uniform inside and out. It may be put 
through a hundred workings without suffering 
any change. Therefore it is written in the 
formulas for its making that it may be made 
into nails. That shows its strength. Such re- 
sults come of responsive infusion of the Tao 
(Way) of nature. Why should such deeds be 
ealled make-believes? 

‘*Make-believes should be like the besmearing 
of iron with Tséng Ch’ing (a blue compound of 
copper?) whereby the metal takes on a reddish 
sheen simulating copper, and the action of egg- 
white on silver to obtain a yellow coloring re- 
sembling gold. In all these cases there are 
merely external changes but no internal trans- 
mutations, 

**The fungus Chih (Plant of Longevity) is a 
natural growth. But according to the Hsien 
Ching (Book of Immortals) it may be cultivated 
by means of the five stones and the five plants. 
The resulting plant will be exactly like that 
found in nature in the power of giving long life 
when eaten. The case is similar to the making 
of gold,’’28 


23**An Ancient Chinese Alchemical Classic, 
Ko Hung on the Gold Medicine and on the 


The Chinese alchemist was well aware 
that there are chemical means by which 
the appearance of the metals may be 
changed, but insisted that the changes 
are merely superficial and are different 
from the real transmutations which he 
wanted and believed to be possible. We 
are not acquainted with anything like 
this in the writings of the Alexandrians 
and Byzantines. 

Chinese alchemy and Alexandrian 
chemistry are alike in being erected upon 
a nature theory of the ‘‘two contraries,’’ 
and alike very largely in the materials 
and apparatus with which they worked. 
They are utterly different in their objec- 
tives. It is probable that the dualistic 
philosophy came to China from Egypt or 
Mesopotamia, and it is possible that a 
considerable amount of chemical knowl- 
edge came with it. Alchemy evidently 
originated in China among the Taoists, 
who hoped by means of it to gain an 
immortality which their religion did not 
promise them. The evidence indicates 
that it came to Europe from China, pre- 
sumably across Persia to the Arabs 
among whom the Chinese alchemical tra- 
dition mingled with the Alexandrian 
chemical one to form a body of doctrine 
which was transmitted to the Latins. In 
Latin alchemy, moreover, evidences of 
the two traditions are distinctly dis- 
cernible. 





Yellow and the White, the Fourth and Sixteenth 
Chapters of Pao-p’u-tzi translated from the 
Chinese by Lu-Ch’iang Wu with an Introduc- 
tion, ete., by Tenney L. Davis,’’ Proc. Amer. 
Acad, Arts and Sciences, 70: 221-284, 1935. 
Quoted passage, pp. 260-261. 








THE WORLD’S FOOD AND THE ARGENTINE 
BIRTH RATE 


By Dr. SIMON G. HANSON 


INSTRUCTOR IN LATIN-AMERICAN AFFAIRS, AMERICAN UNIVERSITY; INSTRUCTOR IN ECONOMICS, 
HARVARD UNIVERSITY, 1931-35 


In 1923 Professor Edward M. East, 
discussing the world’s food supply, sug- 
gested that the River Plate area would 
be ‘‘the last great temperate expanse 
of arable land to become sufficiently 
populous to forbid food exportation 
without a return in kind.’’* He believed 
that population increase in Argentina 
had not yet reached the point of max- 
imum acceleration, assuming a continu- 
ance of free immigration, stable govern- 
ment and dominance of the Catholic 
faith. To-day Argentina is agitated over 
a declining birth rate, that has fallen 
with disturbing rapidity and regularity 
since 1923. Far from accepting this 
tendency as a factor that will lengthen 
its period as a supplier of food to inter- 
national markets, many influential Ar- 
gentine authorities are urging the adop- 
tion of a policy of stimulating immigra- 
tion and redirecting the flow of migra- 
tory people to its ports so as to hasten 
the day when the home market will 
challenge the country’s capacity to pro- 
duce foodstuffs. This view is in such 
sharp contrast with informed opinion 
of the immediate pre-war period that it 
is interesting to note the underlying 
factors. 

For some time previous to the out- 
break of the world war Argentine econo- 
mists had been viewing the heavy volume 
of immigration with considerable con- 
cern. The belief was gaining ground 
that the traditional policy of unre- 
stricted non-selective entry had outlived 
its usefulness. During the period 1905-— 
1913 immigration averaged 163,447 per- 


1E. M. East, ‘‘ Mankind at the Crossroads,’’ 
p. 86. New York, 1923. 
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sons per year, compared with 47,788 in 
1892-1904 and 51,864 in 1870-1891. Of 
even more significance than the volume 
was the fact that about 70 per cent. of 
the immigrants were male, over 65 per 
cent. unmarried, and over 50 per cent 
between the ages of 21 and 40; children 
under 13 made up only 14 per cent. of 
the newcomers and persons over 60 less 
than 1 per cent. The large proportion 
of young able-bodied immigrants coupled 
with abundant economic opportunities 
to produce a very high birth rate. In 
the period 1910-1914 the annual birth 
rate was 37.86 per thousand; the natural 
increase of 20.78 during this time had 
few parallels among important nations. 
Foerster has demonstrated that the Ital- 
ians who formed the largest single ele- 
ment in the new population were more 
prolific in Argentina than in Italy, and 
it is probable that the birth rate among 
foreign-born generally was higher than 
that of native Argentines. 

Although the process of assimilation 
was facilitated by the preponderance of 
Latins, nevertheless it became increas- 
ingly difficult to absorb the immigrants 
economically; industrial adjustments 
were slow and in the meantime a prob- 
lem in unemployment threatened. There 
was fear, too, lest national racial char- 
acteristics be submerged by the flood 
of foreigners. By June, 1914, the popu- 
lation included 5,100,000 native-born 
persons of European descent, 400,000 
native-born with traces of Indian or 
Negro blood, and 2,300,000 foreign-born 
almost wholly European. Since the na- 
tive population included women and 
children, while the foreign element was 





560 THE SCIENTIFIC MONTHLY 


composed mainly of adults, the signifi- 
eance of these proportions is readily 
apparent. 

It is not surprising, thus, that a move- 
ment to make immigration more selec- 
tive arose. However, the war intervened 
to reverse the currents of migration. 
There was a net outflow of 214,175 per- 
sons in the six years 1914-1919. There- 
after Argentina regained its powers of 
attraction, and the flow of immigrants 
slowly advanced towards pre-war pro- 
portions. From 1920 to 1930 the net 
immigration was about 80,000 persons 
annually. But important changes oc- 
curred in the character of the inflow. 
The proportion of non-Latins increased 
from less than 15 per cent. to over one 
fourth of the total, and there was a 
slightly larger married group (30 per 
cent. in 1901-1910 and 40 per cent. in 
1920-30). 

The depression brought a number of 
new influences to bear on the Argentine 
economy. The prevailing spirit of na- 
tionalism and the general effort to attain 
self-sufficiency abroad cut down the mar- 
kets for Argentine foodstuffs and re- 
duced its purchasing power; the stream 
of immigration was once more shut off 
and in the four years 1931-1934 there 
was a net outflow of about 20,000 per- 
sons. This movement was especially im- 
portant, because the emigrants were for 
the most part men of races easily assimi- 
lated, having trades or professions and 
of productive ages, while the recent im- 
migrants are increasingly of less adapt- 
able nationalities, such as Poles, Lithu- 
anians, etc. Its markets reduced, Ar- 
gentina too adopted the nationalistic 
philosophy. Great advances were made 
in the diversification of industry by the 
large-scale development of hitherto neg- 
lected crops, such as cotton and fruit, 
and by the growth of manufacturing. 
Economists began to make studies of the 
population needed to absorb the current 
industrial output and sought to learn 





what growth might be expected from 
the natural increase in population. 

Little comfort was derived from the 
birth rate, however. It has fallen every 
year since 1923; the rate in 1934 was 
25.0 per thousand, compared with 33.97 
in 1923. The accompanying decline in 
the death rate from 14.79 to 11.50 was 
not sufficient to prevent a reduction in 
the natural rate of increase from 19.18 
to 13.50. Since the tendency is for the 
urban population to gain at the expense 
of the rural (the percentage of popula- 
tion living in towns and cities of 2,000 
population or over being 37.4 per cent. 
in 1895, 53 per cent. in 1914 and esti- 
mated at 60 per cent. in 1934), it is 
equally disturbing to find that the birth 
rate has declined even faster and to a 
lower level in the federal capital, which 
contains about one fifth of the total 
population. The birth rate in the fed- 
eral capital fell from 34.09 in 1914 to 
24.94 in 1924 and 18.12 in 1934. While 
the annual rate of increase of Argentine 
population was 3 per cent. in the period 
1921-1925 it was only 1.4 per cent. in 
1934. 

Several factors have contributed to 
the decline in the birth rate. The de- 
creasing influence of immigration is 
one. The absence of influential relig- 
ious command is another, since the 
church is less powerful here than in 
certain other Catholic countries of Latin 


TABLE I 


GROWTH OF THE ARGENTINE POPULATION 
(Rates per thousand inhabitants) 








Year Birth rate Death rate Natural increase 





1915-19 33.94 17.12 16.82 
1920 32.27 15.47 16.80 
1921 32.75 15.78 16.97 
1922 33.10 14.03 19.07 
1923 33.97 14.79 19.18 
1924 32.76 14.32 18.44 
1925 31.76 14.11 17.65 
1926 31.24 13.63 17.61 
1927 30.78 14.11 16.67 
1928 30.76 13.21 17.55 
1929 .24 16.41 
1930 29.48 12.67 16.81 
1931 28.50 13.38 15.12 
1932 27.93 11.94 5 

4933 25.90 11.61 14.29 
1934 25.00 11.50 13.50 
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THE ARGENTINE BIRTH RATE 


America. Military pressure such as 
puts a premium on the breeding of 
large families in some European coun- 
tries is absent, too. In evaluating the 
economic factor it should be remem- 
bered that the unemployment problem 
in Argentina was relatively unimpor- 
tant during the depression. Alejandro 
E. Bunge, the famous Argentine statis- 
tician and economist, accounts for this 
by three reasons. First, the fact that 
Argentina was under-built and badly in 
need of construction. Secondly, the 
diversification of industry; in 1933 the 
percentage of employed population in 
commerce, industry and agriculture- 
grazing was 12.1 per cent., 43 per cent. 
and 22.6 per cent., respectively, com- 
pared with 10.8 per cent., 38.5 per cent. 
and 27.2 per cent. in 1914; and this 


TABLE Il 
RATE OF ANNUAL INCREASE IN POPULATION 





Rate 








Year 
1915-19 1.37 per cent. 
1920 219 “ “a 
1921 2.50 “ . 
1922 SS “ 
1923 me. -” 
1924 3.09 “ . 
1925 2.59 “ = 
1926 270 * mm 
1927 es . 
1928 —— . 
1929 250 “ “ 
1930 — ~ - 
1931 — = . 
1932 1.66 “ - 
1933 149 “ ” 
1934 1.40 “* ” 





tendency continued in 1934 and 1935. 
Thirdly, the volume of exports of food- 
stuffs and raw materials was well main- 
tained ; export tonnage in the five years 
1925-1929 totaled 75,041,000 tons, com- 
pared with 74,359,000 tons in 1930-1934. 

It is clear that those who hope to re- 
duce Argentina’s dependence on foreign 
markets must be prepared to wait a long 
time if they count only on the vegeta- 
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tive population increase to expand the 
home market. The government is there- 
fore being urged from many quarters 
to encourage immigration as one point 
in a general plan to organize a sounder 


national economy. Economic capacity 
to absorb a million immigrants, the 


argument runs, could be created by pro- 
viding opportunities to purchase land, 
by organized colonization and by a 
break-up of the large estates; past 
efforts to effect such a reorganization 
of land ownership have amply demon- 
strated the difficulties. The further di- 
versification of industry is also being 
sought. In addition, it is argued that 
the racial capacity to absorb such a 
large foreign element has changed vastly 
since 1914. Dr. Bunge estimates that 
in June, 1935, the composition of the 
population was as follows: native-born 
of European descent, 9,480,000; native- 
born with traces of Indian or Negro 
blood, 300,000; foreign-born, 2,500,000. 
In other words, while in 1914 the native 
population was little more than double 
the foreign, it is to-day about four times 
as numerous. 

The rate of natural increase of the 
Argentine population still exceeds that 
of other leading nations on the conti- 
nent, of nations formerly supplying 
man-power to the River Plate and of 
the great grain-export competitors. For 
instance, the rates in 1931-32 compared 
as follows: Argentina 16, Chile 11.4, 
Italy 9.4, Canada 12.5, Australia 8.3. 
But there is no denying that unless 
public opinion forces the government to 
take the strenuous measures that will be 
necessary for attracting immigrants on 
a large scale, the declining birth rate has 
definitely extended the period during 
which Argentina may be relied upon to 
furnish food for over-populated areas. 








CONSERVATION AMONG PRIMITIVE HUNTING 
PEOPLES 


By WILLIAM CHRISTIE MACLEOD 
NEW YORK, N. Y. 


Tue hunting and gathering of primi- 
tive non-agricultural peoples was not a 
hit-or-miss random search for plant and 
animal food and industrial materials. 

Dependent upon naturally limited 
resources in a limited territory for them- 
selves and their descendants, they took 
stock of their limited resources. They 
knew in detail just what the supply of 
each thing was—-wild grasses, berries, 
roots, animals, trees—and knew where 
each was to be found when wanted and 
in approximately what quantity. Thus, 
for the Australian aborigines of North 
Queensland Roth wrote: 

Independently of the greater or less extent of 
country over which the community as a whole 
has the right to hunt or roam... there are 
definite territorial divisions, certain tracts of 
country for each family, each such tract bear- 
ing a distinctive name. In the same way that a 
European knows what vegetables, shrubs, or 
flowers are growing in his garden, so do the 
natives have a fair idea of the amount of any 
special growth of edible fruits, seeds, or roots, as 
well as the particular haunts of the various 
animals and birds found in their particular 
piece of ground.! 


And of the northeastern Algonkian 
Indians and their family hunting terri- 
tories Speck writes: 

Economically these territories were regulated 
in a very wise and interesting manner, The 
game was kept account of very closely, so that 
the proprietors knew about how abundant each 
kind of animal was, and hence could regulate 
the killing so as not to deplete the stock.’’2 


A hunter can ‘‘tell at any time the 
number of animals which he can dispose 
of each year in the district without 
endangering the supply.® 

1W. E. Roth, North Queensland Ethnography 
Bulletins, No. 8, p. 8, Brisbane, 1900. 

2 F. G. Speck, Memoir 70, Canadian Geological 
Survey, p. 5, Ottawa, 1915. 

8 F. G. Speck, Old Penn Weekly, p. 185, Uni- 
versity of Pennsylvania, 1914-15. 


The pressure of population upon re- 
sources made for intensive exploitation of 
the limited stock of resources. Of the 
Hopi, for example, we are told that 
**there is almost no plant which the Hopi 
does not use in some way,’’ and ‘‘every 
berry patch for miles around is known 
and visited.’’ Our increasing number 
of exhaustive volumes on primitive ethno- 
botanies affords wide-spread examples of 
such intensive use of wild resources. Of 
the Hupa ethnobotany, for example, we 
read that ‘‘They seem to have discovered 
and made use of every vegetable fit for 
food, and in two instances have learned 
to render poisonous plants harmless.’”* 

Out of such a background of natural 
limitation of supply, pressure of popula- 
tion on the limited supply, a thorough in- 
ventory and intensive exploitation, one 
might expect that purely economic mo- 
tives might lead to a conservation of those 
elements of the supply which experience 
would show would diminish and tend to 
disappear if conservation were not ap- 
plied. However, some of the facts avail- 
able on the subject suggest that spiritual 
motives may have played a large part in 
giving rise to conservation. To primitive 
man there is soul in all things animate 
and (to us) inanimate. 

The primitive hunting Yukaghir of 
northeastern Siberia, for example, in 
hunting the wild reindeer always took 
care to leave some of a herd for breed- 
ing; and in closing a stream with a cross 
weir part of the fish were always allowed 
to pass first that they might spawn. 
Wasteful killing of animals was taboo. 
They appear to have rationalized their 
rude conservation in spiritual terms, 
however. To explain why the elk dis- 
appeared from a certain region they tell 

4W. Hough, American Anthropologist, 1897. 
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a tale which explains that the spirit of 
the elk disapproved of a case of wasteful 
killing of elk.* An almost identical tale 
is told by the Miemac Indians of an 
island off Nova Scotia to explain the 
disappearance of the moose from their 
particular area. After an improvident 
killing of moose the remaining moose, 
offended, left the island, never to return.® 
The Kwakiutl Indians of Vancouver Is- 
land,’ in peeling bark from cedar trees 
for the various important industrial uses 
to which this bark was put, never stripped 
off all the bark of a tree, ‘‘because the 
young cedar tree would die and then 
another cedar tree nearby would curse 
the bark peeler so that he also would 
die.’’ And the taking of any bark at all 
from a tree must be propitiated. The 
bark peeler stands before the tree, utter- 
ing humble apologies and explaining the 
necessity of taking some bark. 

Speaking of the Ojibway, a literate 
Ojibway himself writes: 

In addition to the belief in the immortality 
of their own souls, they suppose that all ani- 
mals, fish, trees, stones, etc., are endued with 
immortal spirits and that they possess super- 
natural power to punish any one who may dare 
despise or make any unnecessary waste of them. 
. . » In their heathen state they very seldom cut 
down green or living trees, from the idea that 
it puts them to pain; and some of their pow- 
wows have pretended to hear the wailing of the 
forest trees when suffering under the hatchet or 
axe.8 


But whether or not in its origins con- 
servation was of spiritual motivation 


5 W. Jochelson, Jesup Expedition, Memoirs of 
the American Museum of Natural History, Vol. 
10, pp. 146, 148, 150, 1910. 

$F. G. Speck, Beothuk and Micmac, Indian 
Notes of the Heye Museum of the American In- 
dian, p. 115, 1922. For general considerations 
see F. G. Speck, ‘‘Naskapi’’ (Chapter 5 on 
‘* Animals in Special Relation to Man’’), 1934. 

7 F. Boas, 35th Annual Report of the Bureau 
of American Ethnology, 1913-14, pp. 616-619. 
In the Documentos Ineditos . . . Espana, Vol. 
104 pp. 159-60 (Manual de Jacinto de la Serna) 
is a similar Aztec prayer assimilated to Catholic 
ritual. 

8 P. Jones, ‘‘ History of the Ojibway,’’ p. 104, 
1861. 
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among some or all peoples who have prac- 
ticed it, or whether the spiritual attribu- 
tion is a mere rationalization or adven- 
titious association with the practice, 
nevertheless, once instituted, conserva- 
tion becomes an economic practice and 
the tribal technology is adjusted to it; 
it becomes one aspect of their ‘‘state of 
the arts’’ which could not be discon- 
tinued without a diminution in food and 
other supplies. And it is a fact that our 
more important references to conserva- 
tion among primitives do not carry any 
reference to anything involved except 
economic expediency. These references 
we shall now turn to. 

Among the Choctaw of the southeast- 
ern United States in their old home in 
Mississippi, for hunting, the tribe broke 
up into families and left the village to 
go off into the woods for the regular 
hunting seasons. Laws were enacted 
first, ‘‘governing the amount of game 
that might be killed by each family on 
the five rivers, and how much by the 
whole band or okla.’’ Every month 
each band chief was required to report 
to the head chief just how much had 
been killed by each family under his con 
trol. Besides conservational regulation 
of quantity there were laws confining 
hunting of one type of game and another 
to proper seasons and in proper places 
laws even controlling fish poisoning and 
spearing.® 

Among the Mahickan much farther 
north : 


It was a law among them not to kill any 
more game than was necessary for their own uss 
none even to barter, which might have produced 
a temptation to waste their animals. 
regulations their game was preserved undimin- 
ished, the consumption being no greater than 
the natural increase. This law continued in 
force until the Chuckkathuk or white people 
came to this island.1° 


®J. R. Swanton, ‘‘The Choctaw,’’ Bulletin 
103, Bureau of American Ethnology, pp. 54, 101, 
1932. 

10 A. Skinner, ‘‘Mahickan Ethnology,’’ Mil- 
waukee Museum Publications, Vol. 2, 1925 
(from a Manuscript of 1822). 


By these 
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Among the still more northern hunting 
Algonkians what amounts almost to game 
farming appears, evidenced in the ac- 
counts of Speck, Davidson, Hallowell 
and Cooper among the various bands. 
The native owner of a family hunting 
tract explains: 


The beaver is the Indian’s pork; the moose, 
his beef; the partridge, his chickens; the caribou 
or red deer, his mutton. All these formed the 
stock of his hunting ground, which would be 
pareelled out among his sons when the owner 
died. He would say to each of his sons: ‘‘ You 
take this part; take care of this tract; see that 
it always produces enough.’’ 


Beaver was made the object of the 
most careful ‘‘farming’’; the numbers 
of occupants, old and young, to each 
‘*eabin’’ of the animals was kept account 
of; breeders were not killed; each year 
only young or very old animals were 
slain. In certain districts moose or cari- 
bou would be protected during one year ; 
in other districts during the next year. 
Some proprietary families went so far 
as to divide their own territories up into 
quarters around a center, ‘‘hunting in a 
different quarter each year and leaving 
the tract in the center as a reserve to 
be hunted over only in case of shortage 
from the exploited tract.’’ ™ 

A conservation practice which might 
conceivably have led on to the develop- 
ment of agriculture was observed by 
Curtis among the Kwakiutl of northern 
Vancouver Island.'? Among them, clover 
beds, like other lands, are held within 
families, and were particularly valuable 


11 Speck, Memoir 70, Canadian Geological Sur- 
vey, p. 189, Ottawa, 1915, and Old Penn Weekly, 
p. 5, University of Pennsylvania, 1914-15. See 
also his ‘‘ Lake St. John Family Hunting Terri- 
tories,’’ Anthropos, 1927; ‘‘Mistassini Family 
Hunting Territories,’’ American Anthropologist, 
1923; and ‘‘Oka Family Hunting Territories,’’ 
Ibid., 1926. Also the data on conservation in 
D. 8. Davidson, ‘‘Waswanipi Family Hunting 
Territories, Indian Notes, Heye Museum, N. Y, 
1928; and ‘‘ Notes on Téte de Boule,’’ American 
Anthropologist, 1928. 

12 E. 8. Curtis, ‘‘ The Kwakiutl, p. 43, 1910. 


because clover roots were a high-priced 
luxury, being considered indispensable 
to good health. ‘‘For this reason the 
land is well cared for. The main root 
stocks are never taken, and such pieces 
as are not deemed good for food are put 
back into the ground. This is the near- 
est the Kwakiutl ever approached to 
agriculture.’’ 

The supply of firewood was vitally 
important to the Indians. Consuming 
all the wood so available within a prac- 
ticable distance of a settlement would 
necessitate moving the settlement with 
resultant great disadvantage; this was 
as much a cause of village removals as 
was weed infestation of farms among the 
agricultural tribes. One note of conser- 
vation is available with reference to fire- 
wood and to bark and wood used in- 
dustrially in an area where such would 
be particularly important. An Anvik, 
Alaska, Indian told an ethnologist that 
**in getting wood or brush from the for- 
est we do not take all there is in any one 
place. We depend on the wood or bark. 
If we destroyed it, we would become 
vagabonds.’’ * 

That conservation is aboriginal, prior 
to European influence, where we find it, 
might be brought in question, but there 
seems to be no doubt of its aboriginality. 
The Choctaw and Mahickan data I have 
already cited are for the pre-White 
period, though reported later. And 
Cooper’ found among the James Bay 
Cree that white influence was breaking 
down the native conservation. Speck’® 
in his Mistassini investigation affords 
evidence that the practice antedated the 
coming of the fur-trading companies to 
the northern woodlands and tundras. 


13 E. C. Parsons, ‘‘The Dene of Anvik,’’ An- 
thropos, p. 68, 1920; Cf. W. C. MacLeod, ‘‘ Fuel 
and Early Society,’’ American Anthropologist, 
1925. 

14 J. Cooper, ‘‘James Bay Cree,’’ American 
Anthropologist, 1930. 
~ 15 FP, G. Speck, Memoir 70, Canadian Geologi- 
cal Survey, p. 459, Ottawa, 1915. 
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Dunn in 1842 would seem to imply 
that the northern woodlands Indians 
were taught conservation by the fur 
companies ;'* but Harmon was in the 
same western country many years before 
Dunn.'” He was the first white man 
among the Carrier Indians of the western 
plateau, and found conservation there 
among them, quite without the possibil- 
ity of fur company influence. Inciden- 
tally, he also found private or family 
ownership of hunting lands, another 
thing general among the hunting peoples 
of North America which some skeptics 
have thought might be a result of white 
influence. The fact is that the natives 
of the northwestern woodlands had some- 
times to struggle against the breakdown 
of their conservation system from some 
fur-trading influences. About 1811 
*‘free hunters,’’ including a band of 
Iroquois detached by the fur trade, en- 
tered the northwest country and killed 
beaver recklessly. As a result they in- 
eurred the hatred of the Piegan, Cree 
and other natives of the region because 
of the diminution of the numbers of 
beaver.** Back in their own country over 
a century and a half earlier the Iroquois, 
however, were conservationists, as evi- 
denced by their statement of the cause 
of the war between them and the Eries. 
La Hontan writes that the Iroquois made 
war on and exterminated the Eries be- 
eause they had trespassed on Iroquois 
territory and ‘‘had acted contrary to the 
eustoms of all Indians, for they had left 
none of the beavers alive; they killed 
both males and female.’’** The Eries 
were exterminated in the 1630’s, a time 
when the fur trade was just having its 
effect in this area. 


16 J, Dunn, ‘‘ History of Oregon,’’ p. 65, 1842. 

17D. W. Harmon, ‘‘Journal,’’ (1810-19). 

18 Dunn, p. 65, and D. Thompson, ‘‘ Narra- 
tive,’’ (1784-1812), Champlain Society Publi- 
cations, pp. 205-6, 553, 1916. 

19 La Hontan, ‘‘Voyages’’ (1682-1703), 2 
vols.; 2nd ed., 1725; Reprint Vol. 2, p. 62, 
1922. 
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Some PossiBiLiTigs IN THE DaTA 


The above appears to be all that is 
available on conservation among primi- 
tive hunting peoples, but the absence of 
other note of it may mean merely that 
the subject has not been inquired into 
in the field. If and when new data are 
available it may be possible to reach 
some interesting conclusions concerning 
the place of conservation in the economic 
development of primitives. In conclu- 
sion, we may mention just two of the 
possibilities. 

Meeting with the data, orginally, it 
struck me that the functional relation 
ship between land tenure and conserva- 
tion would appear to indicate that family 
or private ownership of hunting lands 
(and such is universal among pre-agri- 
cultural hunters) was a necessary pre- 
requisite of conservation. But upon dis- 
covering the Choctaw data, this seems 
ruled out, for we have no evidence that 
the Choctaw, who were agriculturists, 
too, although hunting was important 
among them and they were sellers of 
meat to other agricultural tribes, had 
family division of the hunting grounds. 
The Choctaw facts indicate that tribal 
political control could effect conservation 
without private ownership and manage- 
ment. 

It occurred to me, also, that conserva- 
tion practice may have been the practice 
which led to the development of domesti- 
cation of plants and of animals. Aside 
from the dog (kept originally as a pet, 
perhaps) the reindeer appears to have 
been the first animal domesticated by 
man, and this occurred in sub-boreal 
Asia.”® Since our data on conservation 
is largely for the adjacent sub-boreal 
hunting cultures of North America, per- 
haps one may consider it possible that a 
conservation technique played its part 
in the original reindeer domestication 
whatever part the keeping of pets or 


20 According to the well-considered investiga- 
tions of Flor and Koppers of Vienna. 
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animals for sacrifice may have played 
in other domestications. However, as 
for plant domestication, my own study 
of the motivations underlying certain 


important plant domestications leads me 
to doubt that any plant domestication 
ever evolved from an extension of the 
conservation technique. 


UNITED STATES AND BRITISH UNITS 
OF WEIGHTS AND MEASURES’ 


By HENRY W. BEARCE 


CO-CHIEF, DIVISION OF WEIGHTS AND MEASURES, NATIONAL BUREAU OF STANDARDS 


THe weights and measures units in 
commercial, industrial and ordinary 
every-day use in the United States are 
often referred to as the English or cus- 
tomary units, as distinguished from 
metric units, and they are generally as- 
sumed to be the same as the correspond- 
ing units in use in Great Britain. While 
in general this assumption is correct, 
there are a few important exceptions. 

The U. S. yard and the British yard, 
while differing slightly in basic defini- 
tion, are essentially equal for all practical 
purposes except the most precise linear 
measurements. The various multiples 
and subdivisions of the yard are also 
essentially equal. Similarly, the U. 5S. 
avoirdupois pound and the British Im- 
perial pound are substantially equal, al- 
though differing slightly in basic defi- 
nition. On the other hand, the U. 8S. 
bushel, gallon, quart and fluid ounce 
are quite different from the British units 
of the same names. Of these, the units 
of volume, as applied to liquids, are per- 
haps most often confused. 

The U.S. gallon is defined as a volume 
of 231 cubic inches; the U. S. liquid quart 
as 1/4 U.S. gallon, or 57.75 cubic inches; 
and the U. S. fluid ounce as 1/32 U. 8S. 
liquid quart, 1/128 U. S. gallon or 0.2256 
cu. in. 

1Published by permission of the director of the 
National Bureau of Standards. 


The British (Imperial) gallon is de- 
fined as the volume of 10 pounds of 
water, under specified standard condi- 
tions of temperature and pressure. It 
is equivalent to 277.420 cubic inches. 
Thus the British gallon is larger than 
the U. S. gallon by slightly more than 
20 per cent. 

The situation with reference to the 
measurement of volume of liquids, in 
terms of U. 8. and British units, is fur- 
ther complicated by the fact that the 
relation between the gallons does not 
hold for certain subdivisions of the gal- 
lons. For example, while both gallons 
are subdivided into quarts, fluid ounces 
and drams, the method of subdivision is 
not the same in all cases, and while the 
same relation holds between the quarts 
as between the gallons, it does not hold 
between the fluid ounces or between the 
drams. This arises from the fact that 
while in each system of units 4 quarts 
make 1 gallon, and 8 drams make 1 fluid 
ounce, the quarts are not divided into 
fluid ounces in the same way. In the 
U. S. system the quart is divided into 32 
fluid ounces, while in the British system 
the quart is divided into 40 fluid ounces. 
The relations of the units of the two sys- 
tems, arranged in tabular form, are as 


follows: 
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U. 8. System 


BriTisH (IMPERIAL) SysSTeM 





8 fluid drams =1 fluid ounce 

32 fluid ounces=1 quart (liq.) 

4 qts.=128 fl. oz.=1 gal. = 
231 cu. in. =8% Ib. 
of water (approx.) 





From the relation shown in the above 
table it is found that while the British 
gallon and quart are larger than the 
corresponding units of the U. S. system, 
the British fluid ounce and dram are 
smaller than the corresponding units of 
the U. 8. system. 

The relations? are: 


1 British (Imperial) 
gallon = 277.420 cu. in. 
= 1.20095 U. 8. gallon 
1 British (Imperial) 
quart = 4 gallon (Imperial) 
69.555 eu. in. 
= 1.20095 U. 8. liq. quart 
1 British (Imperial) 
fluid ounce = 1/40 Imperial quart 
1.7339 cu. in. 
0.9608 U. 8. fluid oz. 
1 British (Imperial) 
fluid dram = \& Imperial fluid oz. 
0.2167 cu. in. 
= 0.9608 U. 8. fluid dram 


1 U. 8. gallon = 231 cu. in. 
= 0.83267 Imperial gal. 
1 U. 8. quart (liq.) =¥% U.S. gallon 


= 57.75 cu. in. 
0.83267 Imperial quart 
= 1/32 U. S. quart (liquid) 
= 1.8047 cu. in. 
= 1.0408 Imperial fi. oz. 
1 U. S. fluid dram = & U.S. fluid ounce 
= 0.2256 cu. in. 
1.0408 British fluid dram 


1 U. 8. fluid ounce 


The difference between U. S. and Brit- 
ish units of the same name, as shown in 
the above table, sometimes leads to un- 
certainty and confusion in the measure- 
ment of volumes of liquids and in the 
interpretation of markings on containers 
of liquid commodities. The situation is 
particularly troublesome in the case of 
products bottled and labeled in one 
country and subsequently shipped into 
and sold in another country; as, for ex- 
ample, in transactions between residents 
of the United States and Canada. 

It is reported that an American motor- 
ist, on her return from Canada, remarked 
that she had found Canadian motor fuel 

2 The relations given herein are correct to the 


decimal places given; they should not, however, 
be taken as exact. 


8 fluid drams =1 fluid ounce 
40 fluid ounces=1 quart 
4 qts.=160 fl. oz.=1 gal 
277.420 cu. in 


10 Ib 
of water at 62° F. 


superior to the U. 8. product as regards 
miles per gallon. Had she carried her 
observations further would 
learned, no doubt, that in Canada 
tank did not hold as many gallons as she 
was accustomed to putting in it at home 
and that she paid more per gallon in 
Canada than at home. 

Sellers of imported bottled products 
are not always above suspicion in th 


have 
her 


she 


matter of interpretation of markings, and 
newspaper advertisements of such prod- 
ucts as wines and liquors are sometimes 
misleading. 
newspaper not long ago carried an ad- 
which certain Canadian 
were listed as ‘‘Canadian 
*‘full Canadian quarts’’ 
As a matter of fact 
unit as a 


For example, a Washington 


vertisement in 
products 
quarts, ”’ 
**Imperial quarts.’’ 
there is, of course, no 
**Canadian quart’’ or a ‘‘full Canadian 
quart,’’ as distinguished from the Brit 
ish or Imperial quart. The bottles ad 
vertised were, in all probability, short 
**fifths’”’ 


respectively (a 


and 


such 


measure ‘‘fifths,’’ full measure 
and Imperial quarts, 
‘*fifth’’ being 1/5 gallon). 

A point already mentioned that should 
be kept in mind, in relation to U. 8. and 
Canadian liquid measures, is that the 
Canadian, British or Imperial fluid 
ounce, instead of being 20 cent 
larger than the U. 8. 
the case with the gallon and quart, is 
about 4 per cent. smaller than the U. S. 
unit of the same name. That is, in order 
to be equivalent, Canadian and U. 8S. 
prices per quart and per gallon should be 
in the ratio of 120 to 100; and prices per 
fluid ounce should be in the ratio of 96 to 
100. 


Let us turn now to the British and U. 


per 
fluid ounce, as is 
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S. bushels. The British bushel is defined 
as 8 Imperial gallons, which is equivalent 
to 2219.36 eubie inches, and the U. 8. 
bushel is defined as 2150.42 cubic inches. 
That is, the British bushel is larger than 
the U. 8. unit of the same name by about 
3.2 per cent. The British bushel is 
divided into 32 quarts of 69.355 cubic 
inches, while the U. S. bushel is divided 
into 32 dry quarts of 67.20 cubic inches. 
Thus the British (Imperial) quart, 
which is used for both liquid and dry 
commodities, is larger than the U. 8. dry 
quart by 3.2 per cent., while it is larger 
than the U. 8S. liquid quart by 20.1 per 
cent. 

Now just a word about pounds and 
tons. As already stated, the British and 
U. 8S. avoirdupois pounds are practically 


equal; but in the United States 100 
pounds make 1 hundredweight, while in 
Great Britain the hundredweight is 112 
pounds or 8 ‘‘stone’’ of 14 pounds. Sim- 
ilarly, the ton in the United States is 
usually 20 hundredweight, or 2,000 
pounds, while in Great Britain it is 20 
hundredweight of 112 pounds each or 
2,240 pounds. (The ‘‘long ton’’ of 2,240 
pounds is used to some extent in the 
United States, especially in the coal in- 
dustry, while the ‘‘cental’’ of 100 pounds 
is used to some extent in Great Britain.) 

It is seen from the foregoing that al- 
though our customary weights and mea- 
sures units are in many cases the same as 
the British units of the same name, they 
differ rather widely in certain other im- 
portant cases. 


PLANKTON AND INVERTEBRATES 
OF THE ANTARCTIC 


By DR. EARLE B. PERKINS 


ZOOLOGICAL LABORATORY, RUTGERS UNIVERSITY; ZOOLOGIST, 
BYRD ANTARCTIC EXPEDITION II, 1933-1935 


WHEN the second Byrd Antarctic Ex- 
pedition left Boston on October 11, 1933, 
for extensive explorations and scientific 
investigations in the Ross Sea Depen- 
dency and Marie Byrd Land, the biologi- 
eal staff had outlined a rather elaborate 
program. This included work on bac- 
teria, plankton, such invertebrates as 
were likely to be met with, the relatively 
few fishes and the penguins and seals 
which are so typically Antarctic. Fur- 
ther, a collection of algae, lichens, mosses 
and microscopic life in the fresh water 
pools was to be made by the sledging 
parties going to the mountains, and the 
skins of birds and seals procured for 
study and museum display. In addition 
to bringing back preserved specimens it 
was the hope of Admiral Byrd and the 
biologists that live seals and penguins 


- 


could be brought to the States for further 
study of their physiology and behavior. 

It is gratifying to find in summarizing 
the accomplishments of the expedition 
that a great deal of the original pro- 
gram has been carried out. This is par- 
ticularly noteworthy in view of the many 
difficulties which were encountered in a 
region so remote and where unfavorable 
weather conditions and environmental 
handicaps greatly impeded activities. 
Studies and collections were made in 
every phase of the biological work as out- 
lined in the beginning, and when finally 
presented in the published reports and 
as museum specimens will amply justify 
the inclusion of a biological program in 
the work of a polar expedition. 

This preliminary account of studies on 
invertebrate life and the composite plank- 








co -f 7) ©  -« 








PLANKTON AND 


ton represents only that part of the 
program with which I was primarily con- 
cerned, the other phases of the investi- 
gations being presented separately by 
those members of the staff responsible for 
them. 


PLANKTON 


This includes the zoo- and phyto- 
plankton collected and photographed 
during the two crossings of the Pacific, 
within the Antarctic Circle, the Ross Sea 
and the Bay of Whales. Collections be- 
gan shortly after leaving Panama and 
were carried on with but few interrup- 
tions to Easter Island, and then followed 
a great circle course to Wellington, New 
Zealand. This was over a route infre- 
quently traveled. Within the Antarctic 
Circle the ship pushed eastward through 
unknown waters to the 118th meridian. 
Collections were made in this interesting 
area of icebergs and pack ice where no 
ship had been before, as well as over the 
return course to the Ross Sea. 

At Little America there was little op- 
portunity for extensive collections be- 
eause of unfavorable weather conditions 
and heavy ice. Several hauls were made, 
however, through the bay ice during the 
period of darkness, as well as rich collec- 
tions from upturned blocks of ice which 
were deeply colored with many species 
of diatoms. As soon as ice conditions 
permitted, in December, 1934, vertical 
hauls were made with the plankton net 
through cracks in the bay ice at as fre- 
quent intervals as weather conditions 
permitted. This was continued until the 
arrival of the ships late in January, 1935, 
when the work was carried on aboard the 
S.S. Bear of Oakland in the Ross Sea, 
and on the passage to Dunedin. From 
there a continuous series of samples was 
taken aboard the 8.S. Jacob Ruppert at 
50-mile intervals across the southern 
Pacific to Panama, via Easter Island, by 
allowing a stream of sea water from the 
main circulating pump to run through 
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the net. In all cases records were kept 
of temperatures and salinities, and a com- 
plete photomicrographie record made of 
the many species obtained—the photo 
graphs being made before the preser- 
vative had altered the appearance of the 
specimens. In some cases where the mate- 
rial warranted it, cinemicrographs were 
made of active specimens. This was of 
particular interest in connection with 
living rotifers, tardigrades and proto 
zoans brought back from the Edsel Ford 
Mountains in Marie Byrd Land and from 
the Rockefeller Mountains. 

Pending the completion of the task of 
identifying the many species found in 
the plankton very little can or should be 
said concerning them, other than to stat: 
the character of the hauls in a genera! 
way. The following is a brief review of 
the nature of the plankton samples in the 
wide range of areas covered. 

South Pacific, November—December, 
1933. The vast majority of organisms 
obtained consisted of many species of 
copepods with striking variety as to size 
shape and color. Also making up a larg: 
part of the catches were diatoms, dino 
flagellates, radiolarians, heliozoans, colon 
ial hydroids, Sagittae, a few annelids, 
pteropods and other small gastropods 
including a pelagic nudibranch. During 
the afternoon of December 1, in Latitude 
38° 30’ South—Longitude 169° 45’ West, 
large brown patches were seen in the 
water for the first time, varying in size 
from a foot or two square to about 25 by 
200 feet, all with sharply defined edges. 
Plankton samples taken during this time 
contained vast numbers of Peridinium, 
not hitherto seen. 

Between November 21 and November 
29 only two samples were retained be- 
cause of the nearly complete absence of 
plankton in the filtered water. This was 
along the 33rd parallel between 122° 
and 161° west longitude in a zone of 
rapid change of water temperature. On 
November 20 the water temperature was 
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19.2° C. and on November 29 it had 
dropped to 16° C. At this colder tem- 
perature and beyond the transition zone 
the plankton became abundant again. 

On the whole, the amount and variety 
of life in the samples taken, considering 
the great volume of water filtered, is rela- 
tively small compared to the planktonic 
*‘soup’’ so easily obtained in colder 
waters. Nevertheless, the collections are 
of considerable interest because they were 
made in a region far removed from the 
usual paths of ships across the Pacific. 

Antarctic Seas. With rapidly falling 
water temperatures on the voyage to the 
Ross Sea from New Zealand, there was 
the expected change in the character and 
abundance of plankton. Whereas cope- 
pods and other small crustaceans had 
been the most conspicuous feature of 
warmer waters, with temperatures lower- 
ing rapidly from 10° C. out of New Zea- 
land to — 1.5° C. in the pack ice, the algae 
became dominant to the eventual exclu- 
sion of all other forms of life at the sur- 
face. Myriads of these organisms were 
caught at each haul of the net, repre- 
senting many different species. Pack ice 
and the water line of bergs and ice islands 
were conspicuously stained a yellowish- 
green by the countless numbers of these 
unicellular plants. 

Bay of Whales. After construction of 
the laboratory at Little America and the 
major part of establishing the winter 
camp had been completed, work was re- 
sumed on the plankton of the Bay of 
Whales. The first successful haul was 
made on April 9, 1934. The newly 
formed bay ice was then about two feet 
thick. A vertical haul of 300 feet yielded 
an abundance of copepods and a few 
diatoms. There were also several speci- 
mens of living globigerina and radiolaria. 
A block of ice from the bottom layer of 
the newly formed bay ice contained sev- 
eral types of diatoms which had become 
trapped as the water froze. At the same 


time a piece of plankton-colored ice from 
an upturned piece of pressure ridge was 
brought back to the laboratory and found 
to contain a highly concentrated mass of 
phytoplankton. 

On April 17 another plankton haul was 
made, this time from the bottom at 330 
fathoms. Mud adhering to the weight 
contained many shells of foraminifera 
and a few nematode worms. Copepods 
and a few spindle-shaped diatoms were 
brought up in the net, as well as several 
radiolarians. 

The next haul was on May 15 through 
four feet of ice. The net was drawn up 
from 800 feet and was highly luminescent 
from the many copepods captured. These 
continued to emit light for some time 
after being brought back to the labora- 
tory. The sample also contained sev- 
eral types of diatoms, radiolarians,-many 
small gastropods and some algal frag- 
ments. 

After the sun disappeared on April 19 
the amount of daylight at noon dimin- 
ished rapidly so that the work was done 
in the darkness of the winter night and 
under severe temperature conditions. 
Getting a hole through the ice became a 
considerable problem, and handling the 
net to drain the sample before it became 
frozen required rapid and sometimes 
painful work. Every hope was held, how- 
ever, for the continuation of the collec- 
tions so that the changes in the plankton 
could be followed through the period of 
darkness. After chopping through five 
feet of ice on May 28 a successful haul 
was made from 700 feet, with the ex- 
pected results. There were no diatoms 
present, but many copepods—a few be- 
ing about 4 mm. long. 

During the height of the Antarctic 
summer the diatoms reign supreme in the 
upper regions of the water. In the Bay 
of Whales a single vertical haul from a 
depth to which light penetrates will bring 
up countless numbers of individuals rep- 
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resenting a score of species. These algae 
reproduce at an amazing rate during the 
period of constant daylight and serve as 
food for hosts of animals. As the winter 
night approaches there is insufficient light 
for them to carry on their photosynthetic 
activities and they disappear. But the 
animal life continues, subsisting upon 
the remains of the algae, suspended or- 
ganic material and stored food reserves 
In the frigid depths of the bay, under a 
dozen feet of ice, and in the darkness of 
the winter night there live vast numbers 
of organisms defying what seems to us 
the most inhospitable climate in the 
world. Actually, however, except for the 
nearly complete absence of light in the 
upper regions of the water their environ- 
ment has not changed since summer, when 
the blazing sun drove millions of tons of 
ice out of the bay. The water tempera- 
ture remains very close to the freezing 
point throughout the year, and with suf- 
ficient food materials present animal life 
is able to continue even without light. 
The low temperature reduces organic de- 
composition to a minimum, so food is 
abundant, yet it is an expensive diet. 


FROM THE BAY OF WHALES 


The supply is limited because no more is 
being produced. The invertebrates ar 
living on others of their kind; the fishes 
are eating the crustaceans: the seals, as 
long as they can find a place to breath 
are living on the fish and crustaceans, de 
pendent upon the return of the sw 
and the diatoms 

Another haul was started on -JJune 28 
but due to the extremely low tempera 
tures the hole was not completed unt 
the 29th. At that time the temperatur: 
was — 52° F. with a 15-mile wind. Work 
ing by lantern light in the bottom of th 
hole was awkward and the water rushed 
up before a suitable opening had been 
made. When later cleared with a long 
handled chisel, it was found impossible to 
get a net through the underlying mush 
and erystals. <A 15-foot pole did not 
reach through to clear water. This dense 
layer of crystals formed under the solid 
ice effectively stopped further plankton 
work, and the studies on plankton dis- 
tribution through the period of darkness 
had to be abandoned 

After the return of the sun on August 
22 plankton work and all other collections 
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near Little America were greatly handi- 
capped because of ice conditions. Al- 
though seal holes were easily reached and 
appeared to offer a likely place for lower- 
ing the net, it was soon found that in- 
variably there was a thick layer of ice at 
depths of from ten to fifteen feet be- 
neath the surface which prevented the 
further descent of the net. A few cope- 
pods were obtained, however, by bailing 
water through the net from the surface. 
Pieces of meat suspended in the holes at- 
tracted numerous amphipods. An unsuc- 
cessful attempt to blast a hole through 
the thick bay ice resulted only in filling 
the hole with broken ice, mush and 
erystals. The first successful catch was 
made through a large crack which ap- 
peared in December. Vertical hauls from 
300 feet were made every day that the 
weather permitted. Several Euphausia, 
amphipods and a few small medusae were 
obtained with a dip net. On the whole 
there was a disappointingly small amount 
of plankton obtained because of the dif- 


fieulty of getting the net into clear 
water. 

With the arrival of the Bear of Oak- 
land in the Bay of Whales on January 19, 
1935, every opportunity was once more 
afforded to obtain plankton. A labora- 
tory was set up on board with full facili- 
ties for collecting and photographing. 
Vertical and horizontal hauls brought in 
a rich collection, chiefly diatoms. Many 
of these were in the process of division. 
When a scrim net one meter in diameter 
and four meters long was towed for one- 
half hour at the rate of about one knot, 
an astounding mass of phytoplankton was 
obtained, completely filling a gallon jar 
with the thick ‘‘planktonie soup.’’ The 
collecting of plankton was continued for 
several days at the opening to the Bay of 
Whales, in the Ross Sea within a radius 
of 20 miles from the bay, westward along 
the Ross Barrier to Discovery Inlet, and 
then northward out of the Ross Sea to 
New Zealand. 

South Pacific, March to April, 1935. 
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MAKING MICRO-MOVIES OF LIVING PLANKTON. 
Dr. E. B. PERKINS IS SHOWN IN HIS LABORATORY AT LITTLE AMERICA, 
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were 
via 


Continuous plankton collections 

made from Dunedin to Panama, 
Easter Island and the Galapagos Islands, 
by filtering a stream of sea water led off 
from the main circulating pump in the 
engine room. The ship’s sea water intake 
is about 15 feet below the surface and the 
outlet to the plankton net about 10 feet 
from the ship’s side. The arrangement 
was a good one—delicate organisms were 
not crushed and there was no rust nor 
interfere with the routine ex- 
aminations. The plankton bucket was 
emptied on the average of three times 
daily, some hauls being taken during day- 
light hours and some during darkness in 
order to bring out diurnal variations. A 
great variety and abundance of plankton 
was obtained which, as a complete series 
of stations at short intervals across the 
South Pacific, should be of considerable 


scale to 


interest. 

Beginning on the evening of March 24 
at Lat. 42° 40’ 8. Long. 141° 06’ W. and 
lasting for four days to Lat. 39° 05’ S. 
Long. 129° 45’ W. there was a spectacular 


~~ ey 
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display of the colonial ascidian Pyrosoma. 
As far as the eye could reach the sea was 
swarming with these highly luminescent 
organisms. Some of them were of huge 
size, being approximately 18 inches long 
and 5 inches wide. 

The plankton collected on this second 
crossing of the Pacific was perhaps the 
all the 


forms and 


because ot 
the 


most interesting of 


great variety of change 
in general character of the catch during 
the 


course, were the most numerous, but the 


long. slow voyage Copepods, of 


variety of form and delicacy of color 


ing made them of never-failing interest 


and good photographie subjects. Salps, 


small] polyel aetes, pteropods decapods 
and other smal] macrurans in abundance, 
radiolarians, peridinians and a host of 
other organisms made the thrice-daily 


collection an event in the day’s routine 


DREDGIN« Bay OF WHALES 
While the Bear was waiting for the 
ice to go out ol the bay SO that S ipphes 

















COLLECTING AMPHIPODS 
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SEAL HOLE USED FOR PLANKTON COLLECTIONS, BAY OF WHALES, ANTARCTICA, 


could be loaded for the return voyage, 
there were several opportunities for 
dredging. The first haul was made of 
January 22, the dredge being shot in 540 
meters of water between East and West 
Capes. The dredge brought up one com- 
plete crinoid and several stalks, four 
holothurians and several species of poly- 
chaetes—some with complete mud cases. 
Much blue and yellow clay and many 
stones were brought up in the dredge. 
Bottom deposit samples were kept. An- 
other dredging from 480 meters off West 
Cape, where the bottom is rocky and 
slopes upward to the ridge which parallels 
the Ross Barrier, brought up tunicates, 
lamellibranchs, many small sponges, poly- 
chaete and sipunculid worms, colonial 


bryozoans, asteroids and ophiuroids. Off 
East Cape the list of bottom animals at a 
depth of 490 meters includes polychaetes, 
tunicates, holothurians, pyenogonids, a 
large sponge, bivalve mollusks and 
brachiopods. Other hauls with the 
dredge in the vicinity of the bay brought 
much the same variety of animal life 
The bottom life is exceptionally rich and 
well worth investigating further 

The collections obtained, both plankton 
and dredge hauls, have had a preliminary 
examination, and the most characteristic 
or unusual forms have been photo 
graphed. Critical examinations have, of 
necessity, been deferred until a later time, 
when descriptions of the collections will 
be made available. 
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THE PROGRESS OF SCIENCE 


THE CHRISTMAS MEETING OF THE AMERICAN ASSOCIATION 


ATLANTIC City is to be host to the 
American Association for the Advance- 
ment of Science and Associated Societies 
for the ninety-ninth meeting, which will 
be held in the week from December 28 
2, 1937. Only one meeting 
has been held in Atlantie City pre- 
viously, and that occasion was voted most 
successful. The large, well-planned and 
recently Municipal Audi- 
torium affords admirable meeting places 


events; sections and societies 


to January 


renovated 
for most 
which desire separate rooms have found 
their needs well met in nearby hotels. 
Headquarters, auditoriums and banquet 
halls for all organizations are within easy 
reach of each other and members will en- 
joy unusual opportunities for confer- 
ences and personal contacts without the 
expenditure of time often involved in 
such undertakings at usual meeting 
places. 

Those who have been privileged to at- 
tend meetings of the British Association 
have been deeply impressed by the op- 
portunities offered for contacts 
and have felt the value of the associated 


social 


informal exchange of views between stu- 
dents in different fields. The suggestion 
has often been made that the American 
Association could perform a real service 
by introducing features to 
lighten the pressure of overcrowded pro- 


similar 


grams and intense concentration on indi- 
vidual lines of work. The long distances 
between hotels and meeting places of dif- 
ferent groups in our large cities neces- 
sarily limit narrowly such contacts and 
reduce social influences to lowest terms. 
Atlantic City is well adapted to permit 
the enjoyment for the once of a new type 
of meeting, and the executive commit- 
tee of the association has planned some 
unusual features to provide for such an 
opportunity. 

The accessibility of Atlantic City to all 


Ou 


parts of the country and the large num 
ber of affiliated societies which have ar 
ranged to meet there as well as the pro 
grams already announced indicate that 
the meeting will be well attended. Two 
unusual features call for particular men 
tion in this connection. <A special pro 
gram has been planned for Friday, in 
cluding a general luncheon for members 
which 


of all sections and societies at a 


distinguished representative of the Brit 


ish Association will address the gather 
ing. Final details for this event will be 
announced later. On Friday evening 
there will be a special showing of new 


films on scientific research 

The association has accepted an invita 
tion from the old and justly famous sci 
of Philadelphia to ad 
journ to that city Pro 


entific societies 
for Saturday 


oO 


rams for different groups are being ar 
ranged. The Philosophical 
Society, the Franklin Institute and the 
Philadelphia Academy of Natural Sei 


American 


ences are cooperating in the arrange 
ments. A complimentary luncheon and 
a visit to scientific institutions of the 


city complete the day’s program 
The evening sessions in Atlantic City 


will follow the usual plan of the associa 


tion Monday evening is devoted to the 
address of the retiring president, Dr, 
Karl T. Compton, of the Massachusetts 
Institute of Technology. The Sigma Xi 
Lecture on Tuesday evening is to be 


given by Dr. Henry G. Knight, chief of 
the Bureau of Chemistry and Soils, on 
the topic, “The Effect of of 
Selenium in Soils on Plants, Animals and 
Public Health.’’ The Wednesday e 


ning address, sponsored by the United 


| races 
ve 


Chapters of Phi Beta Kappa, will be de 
livered by President James R. Angell, of 
Yale, on ‘‘The Scholar and the Special- 
ist.’ On Thursday evening occurs the 
address of the president of the American 
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Society of Naturalists, Professor C. E. 
Allen, of the University of Wisconsin, on 
‘*Haploid and Diploid 
Afternoon general sessions will include 
the following: An address by Drs. Zim- 


Generations. ’’ 


merman and Hitcheock, recipients of the 
Association Prize award at St. Louis, on 
the subject, ‘‘ Response of Plants to Hor- 
mone-like Growth Substances’’; and an 
C. C. Little, of the Jack- 
‘*The So- 
The long 


series of vice-presidential addresses is 


address by Dr. 
son Memorial Laboratory, on 
cial Significance of Caneer.’’ 


distributed over the days from Monday 
to Friday ; their topics, though chosen 
with regard to the special field of the in- 
vestigator and his section, appeal also to 
workers in related fields, often in a wide 
circle. Thursday afternoon is devoted 
to the Naturalists’ for 
which this year the topic chosen is ‘‘Su- 
the View- 


points of Biology and Paleontology.’’ 


Symposium, 


pra-specifie Variation from 

The programs of the sections and socie- 
ties are replete with interesting material, 
and it is impossible to do more than refer 
to a few items in a brief notice such as 
this. 
lems of to-day are included in almost 


Symposia and discussions on prob- 


every program, such as those concerning 
cellular physiology, genetics and devel- 
opment, speed and the airplane, experi- 
mental populations, climatic variations 
and weather predictions, biological ef- 
fects of radiation, properties of proto- 
plasmic surfaces, radiant energy in the 
treatment of disease, the cortex and be- 
havior, insects in relation to man. 

The Cancer Symposium planned by 


the Section on Medical Sciences promises 
to be the most comprehensive presenta 
tion on that subject yet worked out and 
the 


seven separate sessions extending from 


; 


outstanding event of the meeting 


Tuesday to Friday inclusive list invited 
papers on various aspects of the subject 
which together present a thoré 


ugh sur 
vey of this field Questions concerning 


aspects of radiation con 


the biological 
Se@ss1on : he reiatvion 


stitute the first 


hereditary and constitutional factors t 


the occurrence of cancer is considered ir 
the second session: tw Sessions ToOLow 
ing are devoted to ecareinogenic sub 
stances, the relationship of sex hormones 
the slenificance of viruses and i n 
hibitory agents Thursday w be di 
voted to tissue culture work and th 
metabolism cancerous tissue. On Fri 
day afternoon Dr. Walter Schille: 

Vienna, will lecture on changes in the 


"he 


manifested in this field of 


conception of carcinoma tremen 


dous activity 
cancer research 


recently makes this sym 


posium timely for bringing togethe 


views on what is a most important prob 


lem in human biology 


Several societies have announced spi 
cial demonstrations, and the Meteorolo 
gists plan to send up some unmanned 
balloons if the weather permits. Finally 
the science exhibition, which has for 
years grown in variety and interest, bids 
fair to be even better this vear t will 
command the attention of a ! tten 
dance at Atlantic City 

Henry B. Warp 
Permanent secretary 


THE MEETING OF THE FOUNDER SOCIETIES OF THE AMERICAN 


INSTITUTE 


A THREE-DAY meeting of all the 
Founder Societies of the American In 
stitute of Physies took place on October 
29, 30 and 31 at the Hotel Pennsylvania, 
New York City. 
meeting of 
America. 


This was the largest 
held in 
The actual registration was 


physicists ever 


OF PHYSICS 


over 900, but there were perhaps an ad 


ditional 300 who did not register. Some 
of the general sessions were attended by 
approximately 1,000 people 

The 
the American Physical Society, Optical 
Society of America, Acoustical 


societies meeting together were 


Society 
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of America, Society of Rheology and the 
American Association of Physics Teach- 
ers. This is the first time that these, 
the only national physical societies in 
America, have met simultaneously. They 
commemorated the fifth anniversary of 
the American Institute of Physies. Since 
one of the broad purposes of the institute 
is to bring about cooperation between 
pure science and the applications of this 
science in industries, it was appropriate 
for this meeting to emphasize industrial 
physics. Besides the scientific sessions 
there was a large group of exhibits illus- 
trating applications of physics and in- 
struments used in measuring physical 
quantities. The most recent text-books 
in the field of pure and industrial physics 
were also on display. Much interest was 
centered around these exhibits, and there 
were often as many people visiting the 
exhibits as there were attending the sci- 
entific sessions. 

One of the features of the meeting was 
a symposium on the training of physicists 
for industry. In preparation for this 
symposium, the American Institute of 
Physies sent out questionnaires to many 
prominent industrial physicists inquir- 
ing as to which elements in their train- 
ing have proved most valuable. The 
many painstaking replies to this ques- 
tionnaire showed an enormous interest 
in the kind of preparation an industrial 
physicist should have and provided much 
material which was reviewed and classi- 
fied by the principal speakers at the 
symposium. Dean Homer L. Dodge, of 
the University of Oklahoma, discussed 
this material from the point of view of 
the educator, while Dr. A. R. Olpin, di- 
rector of research of the Kendall Mills, 
interpreted the answers from the point 
of view of the industrialists. Many 
valuable facts concerning the training of 
physicists were brought out in these 
papers. Industrialists felt that in many 
cases students were studying too much 
in the field of atomic and nuclear struc- 
ture at the expense of fundamental and 


classical physics. It was their recom- 
mendation that more attention be paid 
to the fundamentals and that most of 
the specializing be taken up after em- 
ployment in industry. There is in in- 
dustry a decided need for men trained 
in the ability to apply mathematies to 
physical problems. It is often helpful 
for those going into industry to study, 
besides their fundamental physics, a few 
engineering subjects and especially to 
have facility with ordinary shop practice 
and to be able to make simple drawings 
for design work. Almost as important 
as a person’s technical knowledge in in- 
dustry is his ability to cooperate with 
other people. The industries have no use 
for the brilliant but eccentric and self- 
centered research scientist. Further- 
more, since a man must be able to trans- 
mit his ideas to others, the need for 
better training in the writing and speak- 
ing of good English was stressed. 

A series of invited papers constituted 
a symposium on the applications of 
physics in industry. The need for phys- 
icists on the staffs of industrial com- 
panies was brought out very clearly by 
Dr. Zay Jeffries and Dr. E. Q. Adams 
in their paper on the metal industries, 
by Dr. E. C. Sullivan in his paper on 
the glass industry and by Dr. Paul D. 
Foote in his paper on the oil industry. 
These men pointed out how great is the 
need for physical research if other in- 
dustries wish to follow the great progress 
which the electrical industry has made 
in the last fifty years. Dr. Joseph 
Slepian discussed some of the problems 
arising in the electrical industry. Some 
of the phases of physics which can be 
applied more generally were discussed 
by Professor J. P. Den Hartog of Har- 
vard in his paper on vibration. He 
pointed out how important the question 
of resonance in mechanical systems is 
and how often such resonance leads to 
a breakdown at some unexpected time. 
Dr.-Clark Millikan brought out the fact 
that whenever the margin of safety has 
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to be drawn very narrow, such as in the 
airplane industry, where excess weight 
must be kept to a minimum, the applica- 
tion of physics is especially important. 
One can not guess at results in this field. 
He must know exactly how stresses are 
distributed and where unnecessary parts 
may be reduced in order to keep the 
weight down and yet not reduce the 
safety factor. Dr. Millikan emphasized 
that more and the future a 
thorough training in the fundamentals 
of physies will be necessary for an en- 
gineer. The 
Industries, Ine., Mr. John Ely Burchard, 
discussed the need for greater applica- 
tions of physics in the building industry. 
Mr. Burchard felt that here was a won- 
derful opportunity for the applications 
of the principles of physics to increase 
the comfort of the ordinary man. As an 
example of how physics may contribute 
to the convenience of mankind in gen- 
eral, Dr. O. E. Buckley, of the Bell Tele- 
phone Laboratories, traced in detail the 


more in 


vice-president of Bemis 


solution of a problem in communication. 
At every stage in this problem progress 
was made by the application of physical 
principles. 

Taken as a whole this symposium con- 
stituted a very convincing demonstration 
of the necessity and magnitude of physics 
in the development of industries. The 
meeting was attended by a number of 
non-technical executives whose responsi- 
bility it is to control the emphasis placed 
on research in their corporations. 

In line with the purpose of the sym- 
posium, the institute announced a new 
Journal of Applied Physics. This 
journal will replace the old journal, 
Physics, and will carry on the program 
initiated by its predecessor in the pub- 
lication of research papers. In addi- 
tion, new features will be developed 
which will in many ways alter entirely 
the character of the journal. Papers 
describing in a broad way the applica- 
tion of physies in particular industries 
or in the borderline sciences will be pub- 
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lished. Laboratories will be discussed 
with emphasis on the personnel and or 
ganization rather than on the buildings 
and equipment. Biographical sketches 
of those who are applying physics will 
be included. Especially for those in the 
applied physies field, reviews of recent 
important articles in other journals will 
be published along with short sketches 
concerning the authors of these papers 
Great interest was expressed in this 
new journal and the many advance sub 


scriptions placed constitute an endorse 


ment of its purpose of stimulating the 
industrial application of physics and 
serving those e1 gaged in making such 


applications 

Besides the general symposia on indus 
trial physics, there was also a symposium 
on the applications of optics In modern 
science, which was arranged by the Op 
tical Society of America, and a sym 
posium on the nature of the solid state 
arranged by the Metropolitan Section of 
the American Society The 
search for new light and the 


applications of optics in the textile in 


Phy sical 


SOUTCeS of 


dustry and medicine were considered in 
the The latter, on the 
state, brought out the fact that 


former. solid 
modern 
being 


structure is closely re 


atomic 
lated to the ordinary bulk properties of 
materials. 

The intense interest of phy Sicists Tor 
research in pure physics was indicated 
by the fact that there 
hundred contributed short papers 


nearly a 
Each 
of these papers described an advance in 
Each 


one when considered by itself perhaps 


were 


some particular phase of physics 


does not represent a very great increase 
but 


increase 


knowledge, when one con 
siders the 
by the total number of papers one can 


well understand why the period of the 


in our 


enormous indicated 


last few years has been referred to as 


the ‘‘renaissance of physics.”’ 
Henry A. Barton, 
Director 


AMERICAN INSTITUTE OF PHYSICS 
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PROFESSOR RAYMOND DODGE 
AN OIL PORTRAIT BY LLOYD BOWERS EMBRY RECENTLY 
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RETIREMENT OF PROFESSOR RAYMOND DODGE 


An oil portrait of Professor Ray- 
mond Dodge, presented to Yale Univer- 
sity by friends and colleagues of Dr. 
Dodge, was recently hung in the Insti 
tute of Human Relations. Dr. Dodge, 
who became emeritus last June, was ap 
pointed professor of psychology at Yale 
in 1924, and together with Professors 
Clark Wissler Robert M. Yerkes, 
also appointed the same year, shared in 


and 


the organization of the Yale Institute of 
Psychology under the chairmanship of 
Angier. This in 
stitute was a very active research center 


Professor Roswell P. 


during the next five years, within which 
period Dr. Dodge. with the collaboration 
of his graduate students and assistants, 
published some twenty scientific papers 
contributing importantly to such topics 
as optic nystagmus, inhibition, modifica- 
tion of reflex response, protopraxic and 
epicritic stratification and conditions of 
human variability. 

In 1929 the Institute of Psychology 
was merged in the reorganization that 
resulted in the Yale Institute of Human 
Relations. 
tions Dr. Dodge participated with en- 


In these plans and delibera 


thusiasm, spending a large part of one 
academic laboratory 
construction plans and in traveling in 
the United States and Europe on scien- 
The new institute, when 


year working on 


tific missions. 
it became a reality, already owed much 
to Dr. Dodge ; 
he has played a leading role in its many- 
sided activities. The complexities of 
administrative and duties 
necessarily limited his personal experi- 
mental studies in the ideally arranged 
laboratories of his but 
through his unfailing counsel and stimu- 
lation of younger men within the insti- 
tute he has multiplied his scientific in- 
fluence and productiveness during these 
past few years. 

Professor Dodge was the discoverer of 
fundamental laws in the field of visual 
perception. In one of his early papers 
he classified, for the first time, the several 
types of eye-movements by which visual 


and from its opening day 


committee 


own design, 


experience is mediated under varying 
relationships of the organism and its en- 
h flowing 


vironment. One line of researe 


from his work has been the eye-movement 
studies of reading which have developed 
principles of wide applicability in the 


An 


pment ol 


teaching of reading in our schools 
other line has led to the devel 


methods applicable to eyve-reflex record 


ing with animals, a field which has been 
fruitful in studies of learning and con 
ditioning. A third sub-group of his 


vision studies, that of optic nystagmus, 


usetul in 
The 


useruiness of 


has given results immediately 
theoretical and clinical neurology 


basic character and wide 


Dodge’s results and methods could be il 
examples, and it 1s 


lustrated by many 


earnestly to be hoped that his health will 
publi 


permit him to continue scientific 
eation from his new residence at Tryon, 
North Carolina 

The portrait, a reproduction of which 


accompanies this note, is life-size and 


Dodge 
is seated by a small table, on which there 


shows Dr in his laboratory. He 
are several phot wraphie records, and is 
holding a magnifying lens in his right 
hand. In the the left 
with its heavy wooded frame depicted in 
dark red 
This is a 


background at 


appears a timing instrument 
faithful 


Dodge’s historic, and still 


representation of 
used, pendu 
lum photo-chronograph, a halftone illus 
tration of which appears at the head of 
his article, ‘‘The Act of 
Harper’s for May, 1902. 


Professor Dodge IS represented as listen 


Vision,’’ in 
In the portrait 


ing with critical attention to some bit of 
psychological theory that an associate is 
The Mr. 
Lloyd Bowers Embry, a recent graduate 
from the Yale School of Fine Arts, has 
given us a remarkably successful picture 
The 


expression is both genial and critical, 


trying out on him. artist, 


of Raymond Dodge the scientist. 


conveying warm friendliness and at the 
same time giving something of the stimu- 
lating challenge so characteristic of the 
subject of this portrait. 


WaLTer R. MILEs 
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THE TELEVISION DEMONSTRATION 


THE latest television demonstration 
conducted for representatives of the 
press by the Radio Corporation of Amer- 
ica and the National Broadcasting Com- 
pany jointly on November 6 focussed at- 
tention anew on the field tests in this new 
art which are proceeding in the New 
York area. To guests gathered in the 
RCA Building at Radio City, a forty- 
minute program illustrating RCA ex- 
perimental developments was brought by 
radio. 

David Sarnoff, president of the Radio 
Corporation of America, reported on re- 
sults of the field tests conducted by the 
company engineers since they were in- 
augurated on June 29 of this year. 
Lenox R. Lohr, president of NBC, told 
of the practical problems presented in 
staging performances of the air. 


Although demonstrations of laboratory 
television had previously been given, this 
was the first to be conducted under prac- 
tical working conditions. It represented 
the first showing of a complete program 
built for entertainment value as well as a 
demonstration transmission. It also in- 
cluded the first showing of a new 12-inch 
receiving tube, which reproduces a pic- 
ture on a 74 by 12-inch screen—the 
largest screen yet employed. 

The program originated in NBC stu- 
dios in the RCA Building, which are 
linked by both ultra-high frequency 
radio and coaxial cable with the trans 
mitter atop the Empire State Building. 
In this instance reception of the signals 
from the Empire State transmitter was 
accomplished in a room on the sixty- 
second floor of the RCA Building. 

















DR. V. K. ZWORYKIN 


HOLDING THE ‘‘ KINESCOPE,’’ 


OR CATHODE RAY RECEIVING TUBE. 
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THE ‘*ICONOSCOPE”’ 
THE DEFLECTION OF THE ELECTRON BEAM FOR 
SCANNING THE MOSAIC IS ACCOMPLISHED BY A 
MAGNETIC FIELD. THE DEFLECTION COILS ARI 
ARRANGED IN A YOKE WHICH SLIPS OVER THI 


NECK OF THE ‘‘Iconoscopre.’” THE ASSEMBLED 


DEFLECTING UNIT IS SHOWN Al THE RIGHT O} 


rHIS PHOTOGRAPH BESIDE THE TUBE. 


Mr. Sarnoff said that the distance over 


had 


been received exceeded immediate expec- 


which the experimental programs 
tations. He reported that in one instance 
the combination of a location favorable 
to reception and the extreme height of 
the had 
operation of a receiver forty-five miles 
Speak- 
the 
tests, Mr. Sarnoff said that they had been 
found to be mostly man-made, and there- 
He also 


stated that RCA was planning to rear- 


transmitter enabled consistent 
from the Empire State Building. 


ing of interferences encountered in 


fore susceptible of elimination. 


range its television transmitting and re- 
ception equipment to advance from a 
basis of 343-line scanning to the higher 
definition of 441 lines. 

The demonstration recalled to many 
present how rapidly progress had been 
made in the new art, since all previously 
developed methods of mechanical scan- 
ning were discarded and work begun on 
the creation of a completely electronic 
system. The ** Teonoscope,’”’ or eye of 
this system, which was developed by Dr. 
V. K. Zworykin in the RCA laboratories, 
has been brought to a high state of de- 


velopment. This is the device in which 














THE TELEVISION CAMERA 
THI CONTROI 4 rHt LEF' R Et AT} HY} 
HEIGHT OF THI AMERA ON ITS DO Hy 
CONTROL AT THE RIGH PROVIDES A RAPID 
CONTROL OF FOCUS THE LOWER, CENTI LJ 
IS FOR STEERIN( TWO VIEW FINDERS ARE PRO 
VIDED FOR TH CONVENIENCE OF rHE OP! \TO 
IN FOLLOWIN(‘ OBJECTS OF S ES 

I HEIGHTS 

light from the image to be transmitted 


falls upon a plate covered with hundreds 
of thousands of tiny, mutually insulated 
photoelectric particles, each one of which 
forms one electrode of a condenser which 
electrostatic 


is capable of collecting an 


charge independently of its neighbors 
When traversed by an electron beam to 


accomplish scanning, each condenser 
vives up its electric charge to produce an 
electric signal impulse whose intensity 
varies in proportion to the accumulated 
charge. That energy is amplified and its 
product ultimately employed to modu 
The in 


dividual photo-electric particles on the 


late the television transmitter 
plate of the ‘* leonoscope’’ are so small 
that the scanning beam, whose diameter 
is only a fraction of a millimeter, is cal 
culated to cover more than a hundred of 
them at any one instant. 

The heart of a television receiver in the 
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RCA system is the ‘‘Kineseope,’’ or 
cathode ray tube. This is the tube in 
which an electron beam moves across a 
flat surface of luminescent materia! in its 
end, lighting it up as it goes in propor- 
tion to the light and shadow of the pic- 
ture being reproduced. 

Some of the work now being done in 
the RCA laboratories toward the creation 
of more efficient equipment for television 
reception was discussed in a paper pre- 
sented on October 31 before a joint meet- 
ing of the American Physical Society 
and the Optical Society of America by 
H. W. Leverenz, who is associated with 
Dr. Zworykin in electronic research. Mr. 
Leverenz’s paper described efforts to pro- 
duce more efficient luminescent mate- 
rials, one result of which would be 


THE NON-INHERITANCE 


THE prevailing concept that the al- 
lergiec diseases are inherited was refuted 
by Dr. Bret Ratner, clinical professor of 
children’s diseases at the New York Uni- 
versity College of Medicine, in a paper 
presented before the Association for the 
Study of Allergy at its fourteenth an- 
nual meeting in Kansas City. 

His conclusions, based upon investiga- 
tions covering a period of fifteen years, 
indicate that susceptibility to allergic 
diseases is not transmitted through germ- 
plasm, or the genes, which are the car- 
riers of hereditary traits. Allergic dis- 
eases, including asthma, hay fever, ec- 
zema and urticaria, are acquired by the 
individual under certain circumstances 
from the inhalation of pollens, animal or 
vegetable dusts, or contact with them, or 
from the ingestion of foods. 

In an intensive study of 250 allergic 
children and 315 normal children and 
their respective families, Dr. Ratner has 
shown that the incidence of allergy in 
the family of the allergic child is ap- 
proximately the same as that of the nor- 
mal child. 

From 7 per cent. to 10 per cent. of the 


et a er ee 





brighter images on screen of a cathode 
ray tube in a television receiver. 

it was apparent from Mr. Leverenz’s 
paper that radio science, not finding 
needed materials in existence, has had 
to engage in chemical research, to build 
special laboratories and to seek to create 
new combinations of crystalline struc- 
tures by rearranging their molecules. 
One fact which this research has already 
turned up is that absolute purity of ma- 
terials used in experimentation does not 
necessarily make for the most efficient 
results in their use in cathode ray tubes. 
It is, however, highly important to be 
able to control very accurately the addi- 
tion of any foreign or ‘‘impure’’ sub- 
stances which may make for the produe- 


F’. M. 


tion of more light in the tubes . 


OF ALLERGIC DISEASES 


total general population are afflicted. 
His observations also show that only 
rarely is there a so-called allergic family 
in which a large proportion of the mem- 
bers are allergic. About 50 per cent. of 
the families, both of allergic and normal 
children, show no allergy in their lineage. 
There was found to be an average of 2.5 
members per family suffering from al- 
lergy. No conformity with the simple 
Mendelian laws of inheritance in allergic 
case histories was found. 

Approximately half of the children 
studied showed symptoms of allergy in 
the first year of life and practically all 
the children manifested their allergic 
symptoms before the eighth year. The 
development of allergy in children is to 
a large extent due to chance. The pro- 
duction of allergic syndromes depends 
upon the amount of protein to which the 
individual is exposed, the state of perme- 
ability of the mucous membrane which 
ordinarily acts as a barrier, the ability 
of the body to rid itself of invading pro- 
tein substances and the intervals at 
which such exposures occur. 

This concept is borne out by many 
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years of experimental work in which Dr. 
Ratner and his coworkers actually pro- 
This 


was consummated by subjecting the ani- 


duced asthma in the guinea pig. 


mals to a special environment containing 
antigenic dusts. The animals inhaling 
such a dust show no symptoms after sev- 
When returned 
two or three 


eral hours’ 
to the same environment 
weeks later these animals develop dysp- 
the 
The reproduction of a disease 


exposure. 


show all symptoms of 


nea and 
asthma. 
such as asthma, under experimental con- 
ditions, precludes the necessity for re- 
garding it as dependent upon hereditary 
factors. 

Dr. Ratner 
demonstrated that a 


also 


and his coworkers 


child may become 


54RD 


sensitized in the uterus of the mother as 
a result of undigested food proteins en- 
tering her circulation and thence travers- 
ing the highly permeable placenta, and 


thus invading the fetal cireulation. Chil- 
dren manifesting allergic symptoms upon 
first contact with a new food have not 


necessarily inherited such an intolerance, 
but 
congenitally. 


have acquired their allergic state 

The hope held out by these studies is 
that in so far as susceptibility to allergic 
to be 


through germ plasm, proper preventive 


diseases is not proven inherited 


measures can be instituted to control and 
to a large extent eradicate this common 
ailment which is present in every tenth 


M.S 


person. 


METHYLENE BLUE AS AN ANTIDOTE FOR CYANIDE AND CARBON 
MONOXIDE POISONING 


In former days potassium cyanide was 
notorious as a fatal poison. It has the 
property of uniting with the hemoglobin 
or red coloring matter of the blood and 
of preventing it from transferring oxy- 
gen to the tissues. Since the tissues can 
not survive without oxygen, asphyxiation 
and death take place. In 1932 it 
announced by the writer at the Univer- 
sity of California, Berkeley, California, 
that the aniline dye, methylene blue, 
should be used as an antidote for cyanide 
This was deduced theoreti- 


Was 


poisoning. 
cally from a study of evidence gathered 
from experiments of other scientists, to- 
gether with those which the writer per 
formed on rats and rabbits. 

This dye has been used for purposes 
of staining in histology for a long time. 
There are several impure varieties or un- 
suitable forms such as the double zine 
salt which should be avoided. Only 
U.S.P. medicinal or chemically pure dyes 
should be used. The solution is most 
effective when made up fresh before us- 
ing. Preferably the amount of dry dye 
to be used should be on hand and the 


mixing in distilled water should be done 


just before using, as an aqueous solution 


oxidizes rapidly. An intravenous in- 


jection of 50 ee of a 1 per cent solution 


is usually successful In some cases a 


second dose or even more may be admin 


istered after a short interval of time 


Physicians have been slow to adopt this 


therapy. A few months after the writ 


er’s announcement at a meeting of the 
Society for Experimental Bio ogy and 
Medicine in Berkeley that methylene 


blue should be used in cases of cyanide 
poisoning, three policemen were brought 
into the emergency ward of a San Fran 


There 


about 


cisco hospital poisoned by liquor 
odor of 
them, and the stomach contents showed 
The old meth 


was a distinct evyanide 


that cyanide was present. 


ods outlined in the texts failed to pro 
duce any revival and the men died The 
methylene blue treatment had not yet 


been recognized by the American Medi 
cal Association, and the information was 
therefore not available to physicians. 

A few months after this a despondent 
student took cyanide and was likewise 
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brought into the emergency ward. Dr. 
Geiger, the physician in charge, tele- 
phoned various people to find out what 
to do and happened to call one of the 
men who had heard about this treatment. 
Nothing was to be lost in administering 
the methylene blue as the man was al- 
most dead. His respiration had stopped 
and the heart sounds were barely audible. 
Quickly 
they mixed up a 1 per cent. solution of 
methylene blue and injected it intra- 
Before the injection was com- 


He was cyanosed and cold. 


venously. 
pleted the man began breathing, regained 
consciousness, opened his eyes and talked. 
In a few hours he was normal and told 
his story of disappointment. Since this 
first case a number of others have been 
revived from death by cyanide poisoning. 
The latest case was that of a man who 
drank two ounces of hydrocyanie acid 
in San Francisco last June. He was 
brought to the operating table one half 
hour afterwards, rigid and motionless. 
The breathing had stopped and no pulse 
beat could be detected. After the in- 
jection of methylene blue he recovered 
rapidly. This was the first case in which 
a man has lived after drinking the poison 
in the acid form. 

Since hydroeyanie acid is used in the 
mining of gold, in spraying fruit trees 
and in fumigation of ships, accidents 
can be minimized by having this antidote 
ready in case of emergency. 

It has also been found by the writer 
that methylene blue is an antidote to 
carbon monoxide poisoning and has been 
used in resuscitating a number of viec- 
tims. Since the affinity which hemo- 
globin has for carbon monoxide is about 
300 times that for oxygen, the hemo- 
globin is unable to function in trans- 
ferring oxygen. Without oxygen, life 
can not go on; the tissues become as- 
phyxiated and death results. In addi- 
tion to the fact that the hemoglobin can 
not function, the respiratory enzyme 


ne ee rt te eee 
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which is a link in the transfer of oxygen 
to the tissues is poisoned and the chain 
of oxidation is stopped at this point also. 
Methylene blue, which acts as an oxygen 
carrier by virtue of its ability to become 
reversibly oxidized and reduced, pre- 
sumably takes the place of the hemo- 
globin and the respiratory enzyme until 
these are able again to perform their 
normal functions. 

The importance of prompt treatment, 
especially in the case of carbon monoxide 


g, is seen when one considers the 


eS? 


poisonin 
effects of oxygen lack on such sensitive 
cells as are found in the brain and kid 
ney. Irreversible injury takes place in 
a very short time. 
may result in loss of 
proper elimination by the kidney. The 


Permanent damage 
memory or im- 


injection of methylene blue hastens re- 
covery and eliminates the long delay in- 
volved when carbon monoxide poisoning 
is treated by the inhalator method. In 
the Journal of the American Medical 
Association is the history of several cases 
treated by methylene blue with controls 
which happened to be present. In the 
victims of carbon 
monoxide poisoning were brought into 


one instance two 


the emergency ward ; the more severe one 
was given the methylene blue injection 
while the other one was not treated by 
this method. The latter required many 
hours to recover and was still suffering 
from the effects while the former had 
completely recovered. In another in- 
stance, five victims were taken to the hos- 
pital at Los Angeles. The two most se- 
vere cases were given the methylene blue 
injection and the others were not, with 
the result that the treated cases recov- 
ered, while those not receiving treatment 
were still suffering from the poison. 

In conclusion it may be stated that, in 
cases of poisoning by either cyanide or 
carbon monoxide, methylene blue injec- 
tions have been shown experimentally 
and clinically to be an effective antidote. 

~ Matitpa MoLDENHAUVER Brooks 
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Adventure Shop of Anthony Fiala 


Complete Equipment for 
Explorers, Scientists, Engineers, Hunters and Travelers 








We have Equipped many Expeditions from the Poles to the Equator 


Some of these exploring parties we equipped with practically every 
thing they needed from engineering instruments to rifles, ammunition and 
food. Our tents, made of Equatorial Waterproof Cloth, have stood the sun 
of the tropics and the freezing blasts of the Polar regions. 


Let us furnish estimates—write us your wants. 


Portable Sample Storage Set 


Plastic Case, Plastic Vials, Aluminum Caps 
Complete outfit weighs only 18 oz. 
Unbreakable, Waterproof, Oilproof 

and Soilproof 
No Labels Needed—Write on the Caps 

® Keep your samples in orderly arrange 

ment and accessible for quick reference. 





Compact and out of the way. 
@® Model No. 1 contains fifty six 214” x 34” 


vials. The outer case is of black Bake 
lite which will not be damaged by water 
or chemicals. The vials are of unbreak 


\G able transparent plastic material, bearing 
a threaded aluminum cap. 
Useful to chemists, geologists, entomologists and science students, for keeping 


small samples and fragile specimens in orderly arrangement. 


Single Set - $3.50 each 


Plus postage 20¢ 


FIALA OUTFITS, Inc. 


ANTHONY FIALA, Pres. 


10 Warren Street, New York City 
TELEPHONE CORTLANDT 7-4725 CABLE “AFIALA” NEW YORK 
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ANNOUNCING THE 
ONE HUNDREDTH ISSUE 
OF 


THE COLLECTING NET 


A journal devoted to the scientific work at 
marine biological laboratories 


PARTIAL TABLE OF CONTENTS 


“On the Mode of Operation of the Organizer,” 
Dr. Hans Spemann 
“Relations of Symmetry in the Developing Em- 
bryo,” Professor Ross G. Harrison 
“Genesis of Respiratory Movements in the Foetus,” 
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a Different Species,” Dr. Sven Horstadius 
“Conservation Work of the Bureau of Fisheries,” 
(with color plate) Commissioner Frank T. Bell 
“Research Facilities of the U. S. Bureau of Fish- 
eries.”” (with 4 plates) Chief Elmer Higgins 
A full report of the Woods Hole meeting of the 
Genetics Society of America with two group 
photographs. 
Aerial photograph of the three Laboratories at 


Woods Hole. 


And other material 
$2.00 a Year Anniversary Issue 30¢ 


THE COLLECTING NET 


U. Ss. BUREAU OF FISHERIES, 
WOODS HOLE, MASS. 





Hemitropic Integers 


In algebra there are two different series of 
elementary integral numbers: 


10 +1 +3 


Unitary Integers: 2 2 
es +3 6 23 28 


Hemitropic Integers 
The properties of these real algebraic num- 
bers are discussed by Robert A. Philip in a 
monograph BIFOLIATE NUMBERS, price 
one dollar, The Monographic Press, 106 
Washington St., Fairhaven, Mass. 




















THE RELATIVITY THEORY 
SIMPLIFIED 
and the Formative Period 
of its Inventor 
**Max Talmey, a doctor of medicine and 
a personal friend of Einstein, has succeeded 
as probably no other man has in producing 
a book, explaining the relativity theory which 
any person of ordinary intelligence can read 
with understanding. His powers of logical 
but simple exposition are remarkable’’— 
American Mathematical Monthly. 
Price, postpaid, $1.85. For Sale by 


THE DARWIN PRESS, 
New Bedford, Mass. 

















Publishers: G. E. STECHERT & CO., New York—DAVID NUTT, London—FELIX ALCAN, Paris— 
AKAD. VERLAGSGESELLSCHAFT, Leipzig—NICOLA ZANICHELLI, Bologna—RUIZ HER- 
MANOS, Madrid—FERNANDO MACHADO E CIA, Porto—THE MARUZEN COMPANY, Tokyo 








of science in the whole world. 





1936 30th Year INTERNATIONAL REVIEW OF SCIENTIFIC SYNTHESIS 


‘cc 99 Published every month (each number containing 100 to 120 pages) 
Editors: F. Bottazzi—G. Bruni—F. Enriques 


General Secretary: PAoLO BONETTI 

IS THE ONLY REVIEW the contributors to which are really international. 

IS THE ONLY REVIEW that has a really world-wide circulation. 

IS THE ONLY REVIEW of scientific synthesis and unification that deals with the funda- 
mental questions of all sciences: mathematics, astronomy, geology, physics, chemistry, 
biology, psychology, ethnology, linguistics; history of science; philosophy of science. 

IS THE ONLY REVIEW that, by means of enquiries among the most eminent scientists and 
authors of all countries (On the philosophical principles of the various sciences: On the 
most fundamental astronomical and physical questions of current interest ; On the contribu- 
tions that the different countries have given to the development of various branches of 
knowledge; On the more important biological questions), studies all the main problems 
discussed in intellectual circles all over the world, and represents at the same time the 
first attempt at an international organization of philosophical and scientific progress. 


IS THE ONLY REVIEW that among its contributors can boast of the most illustrious men 


The articles are published in the language of their authors, and every number has a supplement 
containing the French translation of all the articles that are not French. The review is 
thus completely accessible to those who know only French. (Write for a free copy to the 
General Secretary of ‘‘Scientia,’’ Milan, sending 16 cents in stamps of your country, 
merely to cover packing and postage.) SUBSCRIPTION: $13.50, post free. 


Substantial reductions are granted to those who take up more than one year’s subscription. 
For information apply to “Scientia” 12, Via A. De Togni—Milan (116) (Italy) 
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Important New Publications 





a PHARMACOGNOSY emo 


By EpmunpD N. GATHERCOAL, PH.G., PH.M. H. W Pu.t Pu.D 


Professor of Pharmacognosy, University of Illinois, Assistant Professor of Pharmacogr | 
College of Pharmacy Illinois, College { Phar 
Octavo, 852 pages, illustrated with 372 engravings and a ee nlat ( 


This work based on Kraemer’s classic text covers the identification 


ind animal kingdoms, giving the results of the recent research work in the chemistry lrugs a 
ideas and methods in the science. It conforms to the eleventh revision of the United States Phar 
edition of the National Formulary. It includes many new descriptions of off 

drugs and the more comprehensive monographs of the crude drugs themselves The 1 

work reflecting the modern viewpoints. It emphasizes the need of a knowl 


directs attention to the examination of sublimates obtained upon pryo-analysis 


NEW (5TH) EDITION fUST READ) 


A LABORATORY MANUAL OF 
QUALITATIVE rasan ANALYSIS 


By Turopore J. B 


Dean and Professor of Chemistry in the Massachusetts C P M 
1 f } 
rhis thorou revised manual reflects the aut! \ 
ginal method whi h calls for a minimum amount of supervision of the ind <t t It t 
_ ym a strict = Pecans il point of view, providing a sound working know t 
work The course is iTranged to include ne hour o ecture yne hour t 
week for one school year This manu while in n sens i retere 


the pharmacist in his laboratory work 


VEW WORK REA 


CHEMICAL PROCEDURES 
FOR eon LABORATORIES 


vy MARJORIE R,. Matti A.B 


Assistant Professor of Clinical Pathology, New York Post-Gr Medical S { ¢ 
University: Assistant Director of the Biochemical Laborator Ne York Post-G t 
Hospital: Consultant Chemist, Reconstruction Hospit N York Cit 
2) 1 pag l h { 
This new work has been written for the analyst as \ sf S ! It 

successful experience in the training of laboratory t licians I 
chemical instruction it the New York Post-Graduate Medical S ’ f (Co | 
of lucid descriptions of various procedures along biochemica { , 
have been found to be most practical, There is a real nee 
tersely presents. The 0k covers every phase of the h 
intestinal secretions, cerebrospinal fluid, effusions and other 
wealth of material of general and practical value to both pl 








WASHINGTON SQUARE 
LEA & FEBIGER PHILADELPHIA, PA. 


 Gathereoal & Wirth’s Pharmacognosy ‘tall Matt 3 ( il P 


~ Bradley ’s Qualitative Chemical Analysis 2.29 
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Alburn M. Gutterson, Manager 
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Abnormal Personality and Time 


By NATHAN ISRAELI, Ph.D. 
WITH A FOREWORD By Irvine J. Sanps, 
M.D., Attending Neurologist, Neurological 
Institute, New York City 
WITH AN INTRODUCTION By Garpner 
Murpeny, Pu.D., Columbia University 
xii + 123 pages. 2.50 
CONTENTS 

PART ONE: INTRODUCTORY 
I The Psychopathology of Time 
PART TWO: OUTSTANDING CASES 
II Outlook of a Depressed Patient, Interested in 
Planned Gambling, Before and After His 
Attempt at Suicide 
III Political Outlook of a Delusional Utopian (Para 
noid Schizophrenia ) 
IV Stability in Time Notions and Prophecies 
(Mania) 
V A “Future Autobiography” (Paranoid Schizo 
phrenia ) 
PART THREE: ABNORMAL MENTAL PROC 
ESSES AND TIME EXPERIENCE 
VI Outlook, Time Attitudes and Experience in 
Paranoid Schizophrenia 
VII Outlook and Time Relations in Mental Disorders 
PART FOUR: AN EXPERIMENT IN FUTURE 
AUTOBIOGRAPHY 
VIII “Future Autobiographies” of Psychotics 
IX “Future Autobiographies” of Superior Students 
X Mental Abnormality and Superiority 
PART FIVE: CONCLUSIONS 


XI Summary and Conclusions 
THE SCIENCE PRESS 
PRINTING COMPANY 
LANCASTER, PA. 
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A History of 


: Secondary Education in Pennsylvania 
(714 pages, fully illustrated) 


| By James MuLuern, University of Pennsylvania 
Price $5.00 


A student of educational history for the past twenty years writes concerning this book: 
“Since 1925, when work on the History of Secondary Education in Pennsylvania was begun, the 

libraries and other repositories of the state have been combed for materials related to the development 
of this important phase of public education in Pennsylvania. Private personal collections and the records 
of public and private schools throughout the state have been sought, and have yielded a rich supply of 
data which has not been employed by previous students of the subject. 


“Notable among the features of special interest in this excellent volume are the chapters on the Penn 
Charter School and Philadelphia Academy, based on the manuscript records of these institutions; the 
education of girls; the academies, private and public; and the rise of the public high school, based on 
official documents, manuscript and printed. Unlike most histories of education, here a successful attempt 
has been made to treat adequately the economic, social, political, and religious phases of the background 
) out of which the educational institutions and practices of Pennsylvania developed. 


“The extensive character of the sources, the critical manner in which they have been employed, the 


| intelligent relation of educational to other developments in the state, and Dr. Mulhern’s lucid presenta 
tion of the whole matter combine to make this the most significant contribution to our state educational 
history.” 


Distributed by 


} THE SCIENCE PRESS PRINTING COMPANY 


LANCASTER, PA. 
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Almira Hart Lincoln Phelps 
HER LIFE AND WORK 


By Emma L. Bouzau 


A portrait of a pioneer educator, whose 
life reflects the growth of the concept of 
woman’s emancipation, and whose books give 
an interpretation of the ‘‘new’’ educational 
theories of the nineteenth century. Abreast 
of the best of her times, when not a step 
ahead, Mrs. Phelps was among the earliest to 
apply Pestalozzian methods to teaching and 
in science text-books. From the many edi- 
tions of her botanies may be glimpsed the 
history of science teaching in this country 
over a period of forty years. 


Professor Stuart G. Noble says, in the 
EDUCATIONAL OUTLOOK: The book ‘‘ is 
well written and beautifully edited ... [and] 
is a noteworthy contribution to the history 
of the education of women in America.’’ 


534 Pages. Illustrated. Price $3.50. 


Edition limited to 300 copies 


The Science Press Printing Co. 
Lancaster, Pa. 
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After years of experience the American Museum of Natural History 
has developed what is considered a perfect tool of the kind, of drop- 
forged highest grade 85 carbon tool steel, with a perfect eye extended 


so as to secure the full purchase power of the handle. 


A metal bar inset 


over the head of the handle and riveted insures a perfect fit during the 
life of the tool regardless of shrinkage or number of times the pick is 


removed from the handle. 


Length of metal head fifteen inches, length of 


handle twenty-one and one-half inches, total weight one pound and ten 


ounces. 


These picks are available to coworkers at cost price, $4.50. 
DEPARTMENT OF VERTEBRATE PALAEONTOLOGY 


American Museum of Natural! History 


New York City 
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The Society for 


Research on Meteorites 


POCETCETEDEOE OEE TROUT TEED 


President: DR. FREDERICK C, LEONARD, 
Department of Astronomy, University of California at Los Angeles 
First Vice-President: DR. C. C. WYLIE, 
Department of Mathematics and Astronomy, University of Iowa 
Second Vice-President: DR. W. F. FOSHAG, 
Department of Mineralogy, United States National Museum 
Secretary-Treasurer: PROFESSOR H. H. NININGER, 
Nininger Laboratory, 1955 Fairfax Street, Denver, Colorado 
All persons who are interested in joining THE SOCIETY FOR RESEARCH ON METEORITES, 
of which the purpose is to promote the discovery, collection, investigation, and preservation of meteorites, and 
to advance the science of meteoritic and related sciences through the increase and diffusion of knowledge con- 
cerning meteorites, are cordially invited to communicate with the Secretary-Treasurer, whose name and address 


are listed above. The Society, being an international organization, will welcome members from all parts of 
the world. 


By arrangement with the management of Popular Astronomy (published by the Goodsell Observatory of 
Carleton College, Northfield, Minnesota), that journal serves as the official organ of the Society. Notes from 
the Society and scientific contributions from its members appear regularly in Popular Astronomy. 

The Society will appreciate it if as many scientific periodicals throughout the world as 
are so inclined will kindly reprint this announcement. 
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Experience in PRINTING 


Scientific printing demands an unusual degree of care and intelligence. The 
Science Press Printing Company brings to this work a broad experience in 
handling scientific subjects. In the printing of scientific and educational 
journals, books and monographs, this organization is well fitted to produce work 
of high quality at reasonable prices. Our favorable location, modern equipment 
and trained personnel are important factors to be considered. 


Estimates will be gladly supplied on the 
printing of scientific literature. 


The Science Press 
Printing Company 


Lancaster, Pennsylvania 
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NEW BOOKS OF SCIENTIFIC INTEREST 


(Continued from inside front cover) 


Digestion and Health. WALTER B. CANNON. 
Illustrated. ix+160 pp. $2.00. Norton. 


The author tells of the ways in which appetite, 
hunger, thirst, general health and emotional excite- 
such as fear, worry and anxiety, affect the 
He gives an account of his re- 


ment, 
digestive process. 
searches as well as those of other physiologists. 

How We Came by Our Bodies. CHartes B. 
DAVENPORT. Illustrated. xii+401 pp. $3.75. Holt. 





Written for the average reader, this book traces 
human development from the embryonic cell to the 
mature human being. The author has divided it 
into three parts. The course of development; The 
machinery of development; History of the origin of 
the machinery of development. 


Eugenical Sterilization. A. MYERSON and others. 
ix+211 pp. $3.00. Macmillan. 





A reorientation of the problem of eugenical sterili- 
zation in which an attempt is made to evaluate in a 
critical manner both the facts and the theories which 
constitute the subject-matter of the inheritance of 
feeblemindedness, epilepsy and 


mental diseases, 


crime. 

Growth Hormones in Plants. 
G. 8S. Avery, Jr., and P. R. BURKHOLDER. 
trated. xiv+ 268 pp. $3.50. McGraw-Hill. 


P. B. JENSEN and 
Illus- 


“Die Wuchsstofftheorie” is a review of the litera- 
ture dealing with the role of growth hormones in 
normal growth and tropisms of plants. It aims to 


stimulate progress in this field of plant physiology. 


Progress of Archaeology. STANLEY CASSON. 
Illustrated. xii+111 pp. $2.00. Whittlesey House. 





The author surveys the recent additions to archeo- 
logical knowledge and to the study of history made 
as a result of excavations carried out during the last 
twenty years. He also emphasizes the achievements 
of air-photography in archeological exploration. 
Sex and Personality. Lewis M. TeRMAN, CATHE- 
RINE C. Mites. Illustrated. xi+600 pp. $4.50. 
McGraw-Hill. 


This gives the results of an investigation of sex 
differences in interests, attitudes and thought trends. 
It is based on experimental data which show the re- 
lation of masculinity-femininity score to sex, age, 
education, intelligence, etc. 


Practical Examination of Personality and Be- 
havior Disorders. K.E. Appe. and E. A. STRECKER. 
xiv+219 pp. $2.00. Macmillan. 





A handbook of psychiatry for the medical student 
and the physician. The authors have written this 
manual of methods in psychiatrical examination in 
two parts: The Psychiatric Examination of Adults 
and The Psychiatric Examination of Children. 


An American Doctor’s Odyssey. 
viii + 544 pp- $3.50. Norton. 


Victor HEISER. 


The story of an American doctor who for more than 
thirty years traveled about the world practicing med- 
icine. Dr. Heiser describes his experiences and the 
various types of people with whom he came in con- 
tact in his wanderings through forty-five countries. 
Scientific Progress. 
TURERS. Illustrated. 


Str HALLEY STewartT Lec 
212 pp. $2.00. Macmillan. 


Jeans writes on “Man and the Universe”; 
“The Progress of Physical 
“The Electricity in the Atmosphere” ; 
“Progress in Medical Science’: Haldane on “Human 
Genetics and Human Ideals”; and Huxley on “Science 
and Its Relation to Social Needs.” 


Pascal. ‘ The Life of Genius. 
Illustrated. xi+398 pp. $3.50. 
cock. 


Bragg on 
Appleton on 
Mellanby on 


Science” ; 


Morris BIsHop. 
Reynal and Hitch 


The author describes Pascal as having been one of 
the following at some time of his life; prodigy, in 
ventor, convert, physicist, mathematician, man of the 
world, lover, mystic, penitent, polemist, philosopher, 


saint and man 


Peary. W. H. Hosss. 
$5.00. 


Illustrated. xv +502 pp. 
Macmillan. 


The story of Peary’s long and eventful life which 
the author has told in six parts: The Period of Train 
ing; Exploratory Surveys; Exploring the Arctic; Di 
rect Assaults upon the Pole; The Great Controversy ; 
For Defense of His Country. 

A Survey of the Principal National Patent Sys- 
tems. Jan VosAceK, Dr. ING. xviii+209 pp. 
$3.00. Prentice-Hall. 


A survey of the basic similarities and divergences 
of the national systems is given for each of the various 
aspects and points of patent law. The author has 
endeavored to steer a middle path theo 
retical treatise and a handbook. 


between a 


Skyways to a Jungle Laboratory. Grace CRILE. 
Illustrated. xi+240 pp. $2.75. Norton. 


A story of a recent expedition to Africa by the wife 
of an American surgeon and research scientist Mrs 
Crile tells of trekking the trail by air from civiliza- 
tion to the jungle and back for the purposes of scien- 
tific discovery. She describes the jungle laboratory, 
the animals used in experimentation and the tribal 
customs in remote villages. 


The Living Garden. E. J. Sauissury. Illustrated. 
xi+338 pp. Macmillan. 





In this presentation of the pageant of plant life Dr 
Salisbury verbally takes the reader through a garden 
and describes the cycle of garden life; how our plants 
grow, how and why they react to varying conditions 


and how they respond to human assistance 














New MACMILLAN Kooks 


CHEMISTRY BIOLOGY 








General Chemistry General Biology 


By HARRY N. HOLMES 3rd Edition. By JAMES W. MAVOR M., 729 pp., $4.00 
IUl., 700 pp., $3.50 


and 
Catalytic Reactions at 
High Pressures and Laboratory Manual In 








Temperatures General Biology 
By VLADIMIR N. IPATIEFF 786 pp., $7.50 | By J. W. MAVOR and L. B. CLARK 
201 pp., $1.75 
The Living World 
By SAMUEL H. WILLIAMS. To be published in 
ENGINEERING AND PHYSICS acer it ma. 08 wn. Om Catal 
Lessons and Problems 








in Electricity | 


By NEWELL C. PAGE Ill., 356 pp., $2.75 PSYCROLOCY 
Theory of Modern | Controlling 
Steel Structures Human Behavior 
By LINTON E. GRINTER. Volume I on Stati- | by DANIEL STARCH, H. M. STANTON and W. 
cally Determinate Structures to be published in late KOERTH Ill, 638 pp., $2.90 
November. Ill., 320 pp., $4.00 (probable) 
An Advanced Course in Manual of 
General College Physics Child Psychology 
By P. L. BAYLEY and C. C. BIDWELL By G. D. STODDARD and B. L. WELLMAN 
IUl., 340 pp., $8.50 : Pa., 117 pp., $1.00 





THE MACMILLAN COMPANY, 60 Fifth Avenue, New York 














